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ABSTRACT 
Research was conducted on t h e  l e g a l - o r g a n i z a t i o n ,  t h e  economic 
and t h e  s p a t i a l  aspects of r u r a l  wa te r  systems. W i t h  encouragement from 
subs id ized  federa l  government c r e d i t ,  r u r a l  wa te r  systems s e r v i n g  farmers,  
nonfarm r e s i d e n t s  i n  t h e  open cour l t r y  and r e s i d e n t s  o f  towns under 10,000 
people have been developed t o  meet t h e  demands f o r  a  dependable q u a l i t y  
domest ic water  supply .  The 59 d i s t r i c t s  f i nanced  i n  p a r t  by t he  Farmers 
Home Admini s t r a t i  on, USDA, and s e r v i n g  o n l y  farmers and nonfarm r u r a l  
res idence  customers i n  I 1  l i n o i s  were t h e  o b j e c t s  o f  t h e  research.  I n  
genera l ,  these systems serve 24,000 customers and m a i n t a i n  4,200 m i l e s  
o f  1  i ne .  They a r e  l o c a t e d  i n  t h e  southern,  t he  wes t -cen t ra l  , and t he  
e a s t - c e n t r a l  r eg i ons  o f  I l l i n o i s .  The systems rece i ved  f i n a n c i a l  ass is tance  
from t h e  f e d e r a l  government i n  t h e  fo rm o f  c o n s t r u c t i o n  g ran t s  and/or low 
i n t e r e s t  l oans  author i ized i n i t i a l  l y  i n  1954. The systems a re  general  l y  
owned and operated by "water  supp ly  d i s t r i c t s , "  a  spec ia l  u n i t  o f  l o c a l  
government and have t o  comply w i t h  a l l  o p e r a t i n g  procedures and r e g u l a t i o n s  
r e q u i r e d  of  p u b l i c  water  supp l i es  under I l l i n o i s  Environmental  P r o t e c t i o n  
Agency a u t h o r i t y .  
I n  ana l yz i ng  t h e  cos ts  o f  r u r a l  wa te r  se r v i ce ,  d i s t r i c t s  w i t h  
g r e a t e r  volume and/or h i ghe r  user  d e n s i t y  genera l  l y  had 1  ower o p e r a t i n g  
cos ts .  The median number o f  users  r epo r t ed  was 278. I n  1980 d o l l a r s ,  
t he  p e r  use r  average o u t l a y  f o r  o p e r a t i n g  cos t s  and debt  r e t i r e m e n t  was 
approx imate ly  $16.00 pe r  month. 
Only 22 percen t  o f  r u r a l  wa te r  d i s t r i c t  users  were farmers.  
Consumption l e v e l s  averaged 4.64 thousand g a l l o n s  pe r  month a t  an average 
p r i c e  o f  $5.77. The demand f o r  r u r a l  wa te r  s e r v i c e  was i n e l a s t i c  ove r  
much of t h e  r e l e v a n t  range o f  observa t ions .  L i t t l e  evidence was d iscovered  
suppo r t i ng  t h e  con ten t i on  t h a t  r u r a l  water  s e r v i c e  i s  a  major  f o r c e  i n  t h e  
s h i f t  o f  a g r i c u l t u r a l  l and  t o  nonfarm r e s i d e n t i a l  use. 
KEYWORDS: r u r a l  water ,  r u r a l  wa te r  d i s t r i c t s ,  water  s e r v i c e  cos ts ,  
l a n d  use and wate r  po l i cy , '  wa te r  r a t e  schedules 
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FARMER'S HOME 
ADMINISTRATION 
RURAL WATER DISTRICTS 
0 10 1 0  30 J O  
-
M l L C S  
Th is  r e p o r t  presents  a  s tudy  o f  t he  59 r u r a l  water  systems i n  I l l i n o i s  
p r o v i d i n g  po tab le  water  s e r v i c e  t o  farm and nonfarm r u r a l  r e s i d e n t s .  The 
s tudy  focuses on 1  egal  , o r g a n i z a t i o n a l  , economic and g e o g r a p h i d s p a t i  a1 aspects 
o f  c o l l e c t i v e l y  p r o v i d i n g  r u r a l  wa te r  s e r v i c e  i n  t h e  open coun t r ys i de  o u t s i d e  
i nco rpo ra ted  communities. The o b j e c t i v e s  o f  t h e  s tudy  a re  t o  p rov ide  a  
b e t t e r  understanding o f  1 )  t h e  l e g i s l a t i v e  h i  s t o r y  o f  r u r a l  water  programs, 
2 )  t he  o rgan i za t i on ,  f o rma t i on  and ope ra t i on  o f  r u r a l  water  d i s t r i c t s  i n  
I 1  1  i n o i s ,  3 )  t he  general  c h a r a c t e r i s t i c s  o f  I 1  1  i n o i  s  r u r a l  water  systems 
and t h e  c o s t  o f  p r o v i d i n g  r u r a l  water  se rv ices ,  4 )  r u r a l  water  d i s t r i c t  
users  and t he  demand f o r  r u r a l  water  and, f i n a l l y ,  5 )  t h e  s p a t i a l  charac- 
t e r i s t i c s  o f  d i s t r i c t s  and t he  impact o f  r u r a l  water s e r v i c e  on l and  use. 1 
I n  a d d i t i o n  t o  t he  i n t r o d u c t i o n  and a  general  summary, t h e  r e p o r t  
has two p a r t s .  The f i r s t  t h r e e  chapters  comprise P a r t  I and presen t  t h e  
l e g a l - o r g a n i z a t i o n a l  a n a l y s i s  o f  r u r a l  wa te r  s e r v i c e  suppl i e s  i n  general  
and how they  a re  p rov ided  i n  I l l i n o i s .  The t h r e e  chap te rs  i n  P a r t  I 1  
c o n t a i n  t h e  economic and s p a t i a l  a n a l y s i s  o f  I 1  1  i n o i s '  r u r a l  water  d i s t r i c t s  
The l e g a l ,  economic and s p a t i a l  analyses were L a r r i e d  o u t  by i n d i v i d u a l  
researchers  who authored the  r e s p e c t i v e  chapters  focused on these t o p i c s .  
The chap te rs  were n o t  e d i t e d  f o r  s t y l e  d i f f e rences .  
GENERAL SUMMARY 
Federal Legi  s l  a t i v e  Hi  s t o r y .  The Community Fac i  1  i t y  Program o f  t h e  
Farmers Home Admin i s t r a t i on ,  a  r u r a l  c r e d i t  agency o f  t he  Un i ted  S ta tes  
Department of A g r i c u l t u r e ,  o r i g i n a t e d  w i t h  t he  enactment o f  t he  Water 
F a c i l i t i e s  Act  o f  1937. T h i s  Ac t  au tho r i zed  long-term, low i n t e r e s t  
f e d e r a l  government loans  t o  develop water  f a c i l i t i e s  f o r  household and 
fa rm use. I n i t i a l  ass is tance  was r e s t r i c t e d  t o  t he  17 a r i d  and semi -a r id  
western s t a t e s .  I n  1954, t h e  1937 a c t  was extended t o  the  e n t i r e  Un i ted  
S ta tes  and i n  1961 was rep1 aced by t he  Consol idated Farmers Home Adrninistra- 
t i o n  Act.  Wi th  t he  1961 ac t ,  loans were pe rm i t t ed  t o  suppor t  water  systems 
s e r v i n g  nonfarm r u r a l  r e s i d e n t s  w i t h o u t  regard t o  t he  number o f  farms t h a t  
shared t h e  water  supply .  
Subsequent l e g i s l a t i v e  changes were made i n  1965 and aga in  i n  t he  
Rural Development Ac t  o f  1972. The l e g i s l a t i v e  a u t h o r i z a t i o n  i s  now f o r  loans 
f o r  f a c i l i t i e s  i n c l u d i n g  water systems t h a t  p r i m a r i l y  serve farmers,  ranchers,  
farm tenants ,  fa rm l abo re rs ,  and o t h e r  r u r a l  r e s i d e n t s  o f  open coun t r y  
and r u r a l  towns and v i l l a g e s  o f  n o t  more than 10,000 popu la t i on .  $ ran t s  
t o  cover  p a r t  o f  p r o j e c t  development cos t s  a r e  au tho r i zed .  
Local  agents such as count ies,  smal l  mun ic ipa l  i t i e s ,  and spec i  a1 
s e r v i c e  d i s t r i c t s  as w e l l  as some n o n p r o f i t  co rpo ra t i ons  a re  e l i g i b l e  f o r  
program ass is tance.  Loans must be secured and a r e  s t a t u t o r i a l l y  l i m i t e d  
t o  a  maximum terrn o f  40 years  o r  t he  u s e f u l  l i f e  o f  t h e  f a c i l i t y  t o  be 
f inanced. 
D i s t r i c t  Organ iza t ion  and Formation. I n  I l l i n o i s ,  t h e  o rgan i za t i ons  
a v a i l a b l e  f o r  r u r a l  wa te r  d i s t r i c t  f o rma t i on  and f i n a n c i a l  ass is tance  
under t h e  Farmers Home A d m i n i s t r a t i o n ' s  r u r a l  water  prograrrl a re  p u b l i c  
water  d i s t r i c t s  and n o t - f o r - p r o f i  t co rpo ra t i ons .  D i s t r i c t s  a re  formed 
through p e t i t i o n i n g  l o c a l  c i r c u i t  c o u r t s  by any 100 l e g a l  v o t e r s  w i t h i n  
t he  l i m i t s  o f  t h e  proposed d i s t r i c t .  A  hear ing  i s  h e l d  a f t e r  which t he  
ques t i on  o f  p u b l i c  water  d i s t r i c t  f o rma t i on  i s  submi t ted t o  t h e  v o t e r s  
o f  t h e  proposed d i s t r i c t .  I f  a  m a j o r i t y  o f  t h e  vo tes  c a s t  favor  d i s t r i c t  
c rea t i on ,  t h e  water  d i s t r i c t  becomes a  p o l i t i c a l  s u b d i v i s i o n  of t he  s ta te .  
D i s t r i c t s  a re  governed by a  board o f  seven t r u s t e e s  each s e r v i n g  
f i v e  y e a r  terms. The t r u s t e e s  a r e  appointed o f f i c i a l s  p laced i n  o f f i c e  
e i t h e r  by an e l e c t e d  County Board o r  Township Board depending on d i s t r i c t  
l o c a t i o n .  A1 though n o t  v e r y  common, r u r a l  water systems may a1 so be owned 
and operated by a  n o t - f o r - p r o f i t  c o r p o r a t i o n  where a1 1  users become members 
o f  t h e  co rpo ra t i on .  
Rural Water D i s t r i c t  Operat ion. Rural  water d i s t r i c t s  i n  I 1  1  i n o i s  
f a l l  w i t h i n  t h e  s t a t u t o r y  d e f i n i t i o n  o f  " p u b l i c  wa te r  supp l i es "  and a r e  
thus  s u b j e c t  t o  s t a t e  laws and r e g u l a t i o n s  govern ing these supp l i es .  The 
major  laws c o n t r o l l i n g  publ  i c  water  supp l i es  i n  I 1  1.lnois a re  t he  a c t  t h a t  
r egu la tes  t h e  o p e r a t i o n  o f  a  p u b l i c  water  supply  and g ran t s  r e g u l a t o r y  
power t o  t h e  I l l i n o i s  P o l l u t i o n  Cont ro l  Board and t h e  p a r t  o f  t he  I l l i n o i s  
Envi ror~rr~enta l  P r o t e c t i o n  Ac t  t h a t  au tho r i zes  I 1  1  i no i  s  Environmental  Pro- 
t e c t i o n  Agency supe rv i s i on  of publ  i c  wa te r  supp l i es .  I 1  1  i n o i s  s t a t u t e s  
r e q u i r e  each publ  i c  water  supply,  i n c l u d i n g  r u r a l  water  d i s t r i c t s ,  t o  
employ a t  l e a s t  one person c e r t i f i e d  competent as a  water  supply 
opera to r .  These se rv i ces  may be con t rac ted .  To ensure t h e  maintenance 
o f  a safe,  adequate supply  o f  water f o r  domest ic use, d i s t r i c t s  must 
submit  water  samples p e r i o d i c a l l y  f o r  a n a l y s i s  and p rov ide  r e p o r t s  o f  
opera t ions  as requested by t he  I l l i n o i s  Environl*nental P r o t e c t i o n  Agency. 
D i s t r i c t s  a1 so must acqu i re  t h r e e  types o f  perrr~i  t s  ( cons t ruc t i on ,  
opera t ing ,  and a l g i c i d e )  f rom t h e  I 1  1  i n o i  s  Environmental P r o t e c t i o n  Agency 
and month ly  r e p o r t s  have t o  be submi t ted as w e l l  as the  r e s u l t s  o f  
r e q u i r e d  t e s t s .  I l l i n o i s  law r e q u i r e s  p u b l i c  water  supp l i es  t o  add 
f l o u r i d e  t o  t h e i r  water.  
D i s t r i c t  C h a r a c t e r i s t i c s  and Cost Analyses. Rural water  systems 
se rv i ng  farms and nonfarm r u r a l  res idences a re  smal l  r e l a t i v e  t o  urban 
water  supply  systerns whether rr~easured by nurr~ber o f  customers o r  v o l  ume 
o f  ou tpu t .  The median number o f  customers r e p o r t e d  was 278. The systems 
are cha rac te r i zed  by low user  d e n s i t y  w i t h  approx imate ly  5.6 users pe r  
m i l e ,  on average. Ground and surface water  sources a r e  used about e q u a l l y  
f o r  raw water  supp l ies  and 84 percen t  o f  t he  systems repo r ted  buying some 
water,  e i t h e r  raw o r  t r ea ted .  
Low use r  d e n s i t y  systems a re  cha rac te r i zed  by r e l a t i v e l y  more 
customers and more m i l e s  o f  water 1  i n e  than  systems w i t h  h i ghe r  d e n s i t i e s .  
About 40 percen t  of t he  average month ly  pe r  user  expend i tu re  o f  $16.00 
(1980 d o l l a r s )  by I l l i n o i s  r u r a l  water systems was f o r  deb t  se rv ice .  The 
o t h e r  60 pe rcen t  was f o r  ope ra t i ng  and maintenance o u t l a y s .  I n  genera l ,  
systems w i t h  more users pe r  m i l e  o f  wa te r  l i n e  and those w i t h  a  l a r g e r  
volume of ou tpu t  had lower  average pe r  user  and p e r  m i l  1  i o n  ga l  1  ons o f  
wa te r  cos t s  suggest ing t e c h n i c a l  e f f i c i e n c i e s  i n  t he  p r o v i s i o n  o f  r u r a l  
water se rv ices .  
I n  s t a t i s t i c a l l y  ana lyz ing  ope ra t i ng  cos t s  and c o n s t r u c t i o n  cos ts ,  
an i n v e r s e  r e l a t i o n s h i p  between p e r  u n i t  cos t s  and s i z e  was i d e n t i f i e d .  
On average, per  u n i t  ope ra t i ng  cos t s  d e c l i n e  by about $9.00 (1978 d o l l a r s )  
f o r  every  a d d i t i o n a l  one m i l l i o n  ga l l ons  o f  water  s o l d  by I l l i n o i s '  r u r a l  
water systems. However, an a d d i t i o n a l  supply  o f  f o u r  m i l l i o n  g a l l o n s  pe r  
year  and a  concomitant reduc t ion  i n  average user  d e n s i t y  o f  one customer 
per  m i l e  o f  water l i n e  would be approximately cos t  n e u t r a l  i n  impact. 
On the  average, the  u n i t  p r i c e  f o r  water 1  ines  and e leva ted  storage 
tanks were i n v e r s e l y  r e l a t e d  t o  the q u a n t i t y  o f  p ipe  and capac i ty  
o f  tanks conta ined i n  cons t ruc t i on  b ids .  Both cos t  aspects suggest the  
average t o t a l  c o s t  o f  water se rv i ce  frorn r u r a l  d i s t r i c t s  i s  d e c l i n i n g  
throughout the  f e a s i b l e  range o f  output .  
Water Users and Demand. Because r u r a l  water serv ices  e x h i b i t  the  
c h a r a c t e r i s t i c s  o f  "na tu ra l  monopolies" w i t h  cont inuous fa1  1  i n g  average 
cos ts  throughout t he  f e a s i b l e  ou tpu t  range, they are p r i ced  f o l l o w i n g  
a  decl i n i n g  b lock r a t e  s t ruc tu re .  Most r u r a l  water d i s t r i c t s  p rov ide  
1,000 ga l l ons  of water w i t h  the  minimum monthly charge t h a t  averaged 
$9.76 i n  1982. The number of b locks i n  t h e  r a t e  schedules ranged from 
two t o  seven. Other gal  lonages e n t i t l e d  w i t h  minimum charges inc luded 
1,500,. 2,000, and 4,000. 
On average, I l l i n o i s  r u r a l  water d i s t r i c t  users 
purchased 4.64 thousand ga l l ons  of water a  month a t  an average p r i c e  
o f  $5.77 per  1,000 ga l l ons  i n  1982. Farm customers accounted f o r  
22 percent  o f  a l l  customers and had o n l y  s l i g h t l y  h igher  average con- 
sumption r a t e s  than t h e i r  nonfarm counterpar ts .  The average income 
i n  1982 f o r  a l l  users was $16,958 w i t h  farm users averaging 
$14,861, 18 percent  below nonfarm r e s i d e n t i a l  users.  
Expectedly, users w i t h  h igher  incomes had h igher  rnonthly 
water  b i l l s  and bought more water pe r  month. Other f a c t o r s  i n f l u e n c i n g  
water  purchases inc luded household s i z e  and water p r i ce .  Household 
demand was p r i c e  i n e l a s t i c  over much o f  t he  range of q u a n t i t y  purchased 
w i t h  some suggest ion t h a t  demand becarne e l  a s t i  c  above approximate1 y  $9.00 
per 1,000 ga l lons .  No seasonal v a r i a t i o n  i n  water consumption o f  any 
s i g n i f i c a n c e  was observed w i t h  the r a t i o  o f  summer purchases t o  w i n t e r  
purchases i n  1982 being 1.15. Because o f  the  use o f  average p r i c e  i n  the  
ana l ys i s  o f  r u r a l  water se rv i ce  dernand, ger le ra l i za t ions  f rom the repor ted  
r e s u l t s  should be done w i t h  caut ion.  
Geograph ic lspa t ia l  Analys is .  Case s tud ies  of two r e p r e s e n t a t i v e  
r u r a l  wa te r  d i s t r i c t s  p rov ide  r i c h  d e t a i l  on t h e  geographic c h a r a c t e r i s t i c s  
o f  r u r a l  water  systems. I n  map form, i n f o r m a t i o n  on l i n e  l oca t i ons ,  
s p a t i  a1 f e a t u r e s  and t e r r a i n  c h a r a c t e r i s t i c s  a re  presented. I n  ana lyz ing  
t h e  impact o f  r u r a l  wa te r  se rv i ces  on l a n d  use i n  t he  two case d i s t r i c t s ,  
no evidence was found suggest ing the  p r o v i s i o n  o f  po tab le  wate r  by r u r a l  
wa te r  d i s t r i c t s  i n f l uenced  t he  convers ion o f  farmland t o  nonfarm uses 
and t h e  s c a t t e r a t i o n  o f  r e s i d e n t i a l  acreages across t he  coun t rys ide .  
I n  one case system o n l y  about seven percen t  o f  t o t a l  user  popu la t i on  was 
r e c e i v i n g  s e r v i c e  and i n  t he  14 r u r a l  subd i v i s i ons  i n  the  d i s t r i c t ' s  
j u r i  s d l  c t i  on, o n l y  60 percent  o f  t he  households purchase water. 
There appears t o  be a  s t r onge r  suggest ion f rom the  analyses of 
t h e  two s tudy  cases t h a t  the  l and  use change f rom a g r i c u l t u r a l  t o  r u r a l  
nonfarm r e s i d e n t i a l  use occurred f i r s t  w i t h  demands f o r  a  h i ghe r  qua1 i t y ,  
dependable po tab le  water  supply  f o l l o w i n g  r a t h e r  than  t h e  presence of 
t h e  wate r  se rv i ce  encouraging development and l and  use change. Of course, 
these conc lus ions a re  most v a l i d  f o r ' d i s t r i c t s  w i t h  l o c a t i o n a l  and phys i ca l  
c h a r a c t e r i s t i c s  s im i  1  a r  t o  those of t h e  case s tudy d i s t r i c t s .  
Chapter 1 Footnotes 
1. A comprehensive assessment o f  r u r a l  water  co r l d i t i ons  i n  the  Un i ted  
S ta tes  i s  found i n  t h e  f i v e  volume n a t i o n a l  s tudy summarized by 
Franc is  (1983). 
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CHAPTER 2 
L E G I S L A T I V E  H I S T O R Y  OF RURAL WATER PROGRAMS 
The Farmers Home A d m i n i s t r a t i o n  (FmHA), a  r u r a l  c r e d i t  agency o f  
t h e  Un i t ed  S ta tes  Clepartment o f  A g r i c u l t u r e  (USDA), has served as one o f  USDA's 
major  _resources i n  f u l f  i 11 i r ~ g  t h e  r u r a l  development mandate o f  t h e  Rural  
Development Act  o f  1 9 7 2 , ~  which i n i t i a t e d  new programs o f  f e d e r a l  a i d  t o  r u r a l  
communit ies and res i den t s ,  expanded severa l  e x i s t i n g  r u r a l  co~nmunity development 
programs, and added r u r a l  development as a  bas ic  m i ss i on  o f  U S D A . ~  A t  present,  
FmHA i s  o b l i g a t i n g  severa l  hundred m i  11 i o n  do1 1  a r s  annual l y 3  i n  long- term low 
i n t e r e s t  loans t o  f i nance  community f a c i  1  i t i e s 4  i n  r u r a l  areas and communit ies 
o f  n o t  more than  10,000 popu la t ion .5  Over 1000 new water supp ly  and waste 
d i sposa l  systems o r  system improvements i n  t h e  Un i t ed  States a re  f i nanced  
annua l l y  f o r  e l  i g i  b l e  e n t i  t i e s , 6  namely pub1 i c  agencies and o the r  
o r g a n i z a t i o n s  operated on a  n o n p r o f i t  bas i s .  
A. H i s t o r y  
The Community F a c i l i t y  Program ( t h e  Program) o r i g i n a t e d  w i t h  the  
enactment o f  t h e  Water F a c i l  i t i e s  Act o f  1937, which au thor i zed  t h e  Secretary  o f  
A g r i c u l t u r e  t o  make d i r e c t  long-term, low i n t e r e s t  loans t o  develop water 
f a c i l i t i e s  f o r  household and farm use, and t o  a s s i s t  i n  t h e  c o n s t r u c t i o n  of 
f a c i l i t i e s  f o r  water u t i l i z a t i o n  and storage.'  As o r i g i n a l l y  conceived, t he  
p rogran  was 1  i m i t e d  t o  t he  " a r i d  and semi -a r id  areas o f  t he  Un i t ed  S ta tes . " *  
As admin is te red  by  t h e  Farm S e c u r i t y  ~ d m i n i s t r a t i o n , ~  FmHA1s predecessor 
agency, ass is tance  was con f i ned  t o  t he  seventeen western s t a t e s  .lo The 
Water F a c i l i t i e s  Act  f u r t h e r  r e q u i r e d  t h e  loans t o  b e n e f i t  farms.l l  By 
i n t e r p r e t a t i o n ,  loans t o  assoc ia t i ons  cou ld  no t  be made w i t hou t  a  showing t h a t  
t h e  major  users  o f  t h e  f a c i  1  i t y  were t o  be farmers.12 
I n  1954 Congress amended t h e  Water F a c i l i t i e s  Act  t o  extend i t  t o  
t h e  e n t i r e  Un i t ed  s ta tes.13 The 1954 amendments increased p r o j e c t  
ass is tance  from t h e  unrea l  i s t i c a l l y  low spending l i m i t s  o f  t h e  o r i g i n a l  Act t o  
$250,000 i n  t h e  case o f  loans t o  i nco rpo ra ted  mun ic ipa l  i t i e s  and 
assoc ia t i ons .  16 
The passage o f  the Consol idated Farmers Home Admin is t ra t ion  Act o f  
1961 l5 was the  next major development i n  t he  h i s t o r y  o f  the  Program. It 
i n i t i a t e d  an era  o f  r a p i d  expansion f o r  t h i s  and o ther  FrnHA programs. This law 
was intended t o  consol i date the  programs administered by the  FmHA f o r  r e a l  
estate,  farm operat ing, emerqency, and water f a c i  1  i t y  loans. l6 Sections 304 
and 306 of the  1961 ~ c t l ~  replaced the  Water F a c i l i t i e s  Act o f  1937, as 
amended, i n  i t s  en t i re ty .18  Sect ion 306 expanded USDA a u t h o r i t y  t o  make 
water f a c i l i t y  loans. For the  f i r s t  t ime, loans were permi t ted t o  associat ions 
serv ing  nonfarming r u r a l  res idents,  wi thout  regard t o  the  number o f  farm 
f a m i l i e s  t h a t  shared the  water supply.19 Other changes made i n  1961 
inc luded a  new p rov i s ion  t o  p ro tec t  the t e r r i t o r y  served by an FmHA-financed 
community f a c i l i t y  loan from cu r ta i lmen t  or l i m i t a t i o n  r e s u l t i n g  from 
compet i t i ve  f ac i  1  i t i  es t h a t  might be developed w i t h  the expansion of boundaries 
o f  municipal and other  p u b l i c  bodies served by an FmHA-financed system;20 an 
increase i n  t h e  per p r o j e c t  spending l i m i t s  t o  $1 m i l l i o n  i n  the case o f  funds 
borrowed from t h e  A g r i c u l t u r a l  C red i t  Insurance Fund and $500,000 f o r  funds 
borrowed from t h e  U.S. ~ r e a s u r ~ ; z l  t h e  impos i t ion  o f  a  maximum repayment 
pe r iod  o f  40 years;22 an increase i n  the  maximum i n t e r e s t  r a t e  t o  5  percent 
per  annum;23 and an increase i n  the  s t a t u t o r y  au thor iza t ions  o f  loans from 
t h e  A g r i c u l t u r a l  C r e d i t  Insurance Fund t o  an annual 1  i m i t  o f  $150 
m i l l i o r 1 . 2 ~  
The Consol i dated Farmers Home Admin is t ra t ion  ~ c t ~ ~  was amended 
i n  1 9 6 5 . ~ ~  These amendments added waste disposal f a c i l i t i e s  as an e l i g i b l e  
l oan  purpose.27 I n  add i t ion ,  these amendments gave the  USDA a u t h o r i t y  t o  
make grants o f  up t o  50 percent o f  the development cost  o f  p ro jec ts  fo r  
development, storage, treatment, p u r i f i c a t i o n ,  or d i s t r i b u t i o n  o f  water i n  r u r a l  
areas. 28 Other important  program changes i n c l  uded the  au tho r i za t i on  o f  
l a r g e r  p r o j e c t s  by increas ing  p r o j e c t  funding l i m i t s  from $1 m i l l i o n  t o  $4 
m i  11 ion,29 and an increase i n  the  amount o f  FmHA loan insurance a u t h o r i t y  
f o r  a1 1  r e a l  es ta te  programs, i nc lud ing  community f a c i l  i t i e s ,  from $200 m i  11 i o n  
t o  $450 m i l l i o n  annually.30 To ensure t h a t  the program would no t  work at  
cross purposes w i th  l o c a l  government ob jec t ives ,  the amended 1  aw requ i  red t h e  
rev iew and approval of l o c a l  municipal planners and s t a t e  water p o l l u t i o n  
c o n t r o l  agencies.31 Another important  change increased, from 2500 t o  5500, 
t h e  popu la t i on  l i m i t s  f o r  c o r n u n i t i e s  e l i g i b l e  f o r  a s ~ i s t a n c e . ~ ~  The 1965 
amendments recognized t he  spec ia l  need o f  r u r a l  communities f o r  water and 
s a n i t a t i o n  systems. They attempted t o  p rov ide  r u r a l  areas w i t h  assistance, 
comparable t o  t h a t  a v a i l a b l e  t o  c i t i z e n s  i n  urban areas, i n  develop ing adequate 
f a c i  1  i t i e s .  The ass is tance  was avai  1  ab le  w i t hou t  regard t o  whether t he  r u r a l  
communit ies were p r i m a r i l y  assoc ia ted w i t h  a g r i c u l  tu re .33  
The Rural  Development Act  o f  1972 ( t h e  1972 Ac t )  added t he  most 
r e c e n t  s t a t u t o r y  changes t o  t he  Under t h i s  Act, Congress 
s u b s t a n t i a l l y  increased t he  number o f  communities e l i g i b l e  f o r  ass is tance by  
r a i s i n g  t h e  popu la t i on  l i m i t  i n  t h e  d e f i n i t i o n  o f  " r u r a l  area" f rom 5500 t o  
1 0 , 0 0 0 . ~ ~  Other impor tan t  changes made i n  1972 i n c l u d e  an inc rease  from 
$100 m i  11 i o n  t o  $300 r n i l l  i o n  i n  t h e  annual a p p r o p r i a t i o n  a u t h o r i z a t i o n  f o r  
g ran t s  f o r  r u r a l  water, sewer, and so l  i d  waste d isposa l  ~ ~ s t e m s , 3 ~  and 
e l  im i  n a t i o n  o f  t h e  $4 mi 11 i o n  c e i  1  i n g  on FmHA ass is tance t o  any one community 
f a c i  1  i t y  p r o j e c t  .37 To fund t h e  expanded program, Congress es tab l  i shed  t he  
Rura l  Development Insurance ~ u n d . 3 ~  The 1972 Act adds r u r a l  development as 
a  bas i c  m iss ion  o f  USDA, r a t h e r  than any o the r  agency. It d i r e c t s  t h e  Secre ta ry  
o f  A g r i c u l t u r e  t o  es tab l  i s h  n a t i o n a l  goals  f o r  a1 1  elements o f  r u r a l  community 
development and t o  coo rd ina te  t he  a c t i v i t i e s  o f  a l l  t h e  agencies of t he  
Execu t i ve  Branch toward a t t a i n i n g  t h e  goals  o f  t he  ~ c t  .39 
B. Present Program 
I n  t h e  years s ince  t h e  passage o f  t he  Rura l  Development Act  of 
1 9 7 2 , ~ ~  t h e r e  have been few s t a t u t o r y  changes i n  t he  Community F a c i l i t y  
Pursuant t o  t h e  Consol i d a t e d  Farmers Home Admini s t r a t i o n  Ac t  of 
1961 ,42 t h e  Secre ta ry  has promulgated d e t a i l e d  regu l  a t i o n s  f o r  t he  
a d m i n i s t r a t i o n  o f  t h e  Under t h e  Program, t h e  FmHA i s  au thor i zed  
t o  make loans f o r  community f ac i  1  i t i e s  t h a t  p r i m a r i  l y  serve farmers, ranchers,  
farm tenants ,  farm laborers ,  and o the r  r u r a l  r e s i d e n t s  o f  open coun t ry  and r u r a l  
towns and v i  11 ages o f  no t  more than 10,000 popul a t i ~ n . ~ ~  Funds may be used 
t o  cons t ruc t ,  enlarge, extend, o r  improve water s e r v i c e  f a c i l i t i e s ,  and a l so  t o  
pay r e l a t e d  p r o j e c t  cos ts  such as land  a q u i s i t i o n  and l e g a l  fees.45 Grants 
f o r  up t o  75 percent  o f  p r o j e c t  development cos ts  are a v a i l a b l e  f o r  water 
systems.46 Grants are made t o  t he  most f i n a n c i a l l y  needy communities i n  
o rde r  t o  keep r u r a l  r e s i d e n t s '  user r a t e s  a t  reasonable l e ~ e l s . 4 ~  
Loans are a v a i l a b l e  t o  publ i c  bodies such as coun t ies ,  small 
m u n i c i p a l i t i e s ,  and spec ia l  s e r v i c e  d i s t r i c t s  .48 N o n p r o f i t  co rpo ra t i ons  
hav ing s i g n i f i c a n t  t i e s  t o  t he  l o c a l  r u r a l  community and assured sources o f  
income are a l s o  e l i g i b l e  f o r  a s s i ~ t a n c e . ~ ~  I n  add i t i on ,  p rospec t i ve  
borrowers must be unable t o  o b t a i n  needed funds from o t h e r  sources a t  reasonable 
r a t e s  and terms;50 have l e g a l  a u t h o r i t y  t o  borrow and repay loans, t o  
pledge s e c u r i t y  f o r  loans, and t o  cons t ruc t ,  operate,  and ma in ta i n  t he  
f a c i l i t i e s  o r  services;51 be f i n a n c i a l l y  sound and able t o  o rgan ize  and 
manage t h e  f a c i l i t y  e f f e c t i v e l y ; 5 2  base t h e  p r o j e c t  on taxes, assessments, 
revenues, fees,  o r  o the r  s a t i s f a c t o r y  sources o f  money s u f f i c i e n t  t o  pay f o r  
ope ra t i on  and maintenance as we l l  as t o  r e t i r e  t h e  debt;53 p l a n  p r o j e c t s  
c o n s i s t e n t  w i t h  appl i c a b l e  comprehensive and o ther  development p l  ans f o r  t h e  
community; and comply w i t h  f ede ra l ,  s t a te ,  and l o c a l  laws.54 
Community f a c i  1 i t y  loans are l i m i t e d  t o  a maximum term o f  40 
years,55 b u t  i n  no event may t hey  exceed any s t a t u t o r y  l i m i t s  on an e n t i t y ' s  
borrowing a u t h o r i t y  o r  t h e  use fu l  l i f e  o f  t h e  f a c i l i t y  t o  be f inanced, whichever 
i s  less.56 Loans must be secured i n  a manner t h a t  w i  11 adequately p r o t e c t  
t h e  FmHA throughout  t h e  repayment pe r i od  o f  t he  loan.57 S p e c i f i c  
requi rements f o r  s e c u r i t y  f o r  each loan  are nego t i  ated w i t h  p rospec t i ve  
borrowers.  As a general  r u l e ,  bonds o r  notes p ledg ing  taxes, assessments, o r  
revenues w i  11 be accepted as s e c u r i t y  f rom publ i c  bodies i f  t h e y  meet a l l  
s t a t u t o r y  requirements .58 Nonp ro f i t  co rpo ra t i ons  may use notes p ledg ing  
revenue as acceptable s e c u r i t y  when t he  notes a re  secured by a pe r fec ted  f i r s t  
1 i e n  on r e a l  and personal proper ty .59 
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CHAPTER 3 
1 1 ,  O R G A N I Z A T I O N  AND FORMATION OF RURAL WATER D I S T R I C T S  
A. Federal  Requirements' 
1  . General A u t h o r i z a t i o n  
The Sec re ta r y  o f  A g r i c u l t u r e  i s  au tho r i zed  t o  make o r  i n s u r e  loans 
t o  assoc ia t ions ,  i n c l u d i n g  n o n p r o f i t  co rpo ra t i ons  and p u b l i c  and quas i - pub l i c  
agencies, t o  p r o v i d e  f o r  t h e  estab l ishment  o f  p r o j e c t s  f o r  t h e  conservat ion,  
development, use, and c o n t r o l  o f  wa te r . l  These p r o j e c t s  must serve r u r a l  
r e s i d e n t s  p r i m a r i l y . 2  The Secre ta ry  i s  a l s o  au thor i zed  t o  make g ran t s  t o  
these assoc ia t i ons  t o  f i n a n c e  s p e c i f i c  p r o j e c t s  f o r  works f o r  t h e  development, 
s torage,  t reatment ,  p u r i f i c a t i o n ,  o r  d i s t r i b u t i o n  o f  water i n  r u r a l  areas.3 
The amount o f  any such g r a n t  may no t  exceed 75 percent  o f  t he  development c o s t  
o f  t h e  p r o j e c t ,  which must be designed t o  accom~nodate t h e  area t h a t  the  
a s s o c i a t i o n  determines can be served f e a s i b l y  by t h e  f a c i l i t y ,  p l us  any 
reasonably  fo reseeab le  growth needs o f  t he  area.4 No g r a n t  w i  11 be made 
un less t h e  Sec re ta r y  determines t h a t  t h e  p r o j e c t  w i l l  se rve  a  r u r a l  area t h a t ,  
i f  t h e  p r o j e c t  i s  c a r r i e d  out,  i s  no t  l i k e l y  t o  d e c l i n e  i n  popu la t i on  below t h e  
l e v e l  f o r  which t h e  p r o j e c t  was d e ~ i ~ n e d . 5  Any p r o j e c t  r e c e i v i n g  a  l oan  o r  a  - 
g r a n t  must be necessary f o r  o r d e r l y  community development and c o n s i s t e n t  w i t h  
any comprehensive community water development p l  an f o r  t h e  area .6 Any reques t  
f o r  f i n a n c i  a1 ass is tance  must be submi t ted t o  t h e  app rop r i a t e  p l ann ing  a u t h o r i t y  
f o r  r ev i ew  and c ~ r n m e n t . ~  I f  two o r  more a p p l i c a t i o n s  f o r  f i n a n c i a l  ass is tance  
a re  r ece i ved  f o r  p r o j e c t s  t h a t  would se rve  s u b s t a n t i a l l y  the  same group o f  
r es i den t s ,  and one a p p l i c a t i o n  i s  submi t ted by  t he  u n i t  o f  l o c a l  government, 
t h i s  a p p l i c a t i o n  w i l l  be p r e f e r r e d  over  t h a t  o f  t h e  n o t - f o r - p r o f i t  
P re fe rence  i s  a l s o  g iven  t o  any g r a n t  o r  l oan  a p p l i c a t i o n  f rom 
a  community hav ing  a  popu la t i on  no t  i n  excess o f  5500 w i t h  a  community water 
supp ly  system t h a t  s u f f e r s  unan t i c i pa ted  d e t e r i o r a t i o n  and r e q u i r e s  immediate 
remedia l  a c t i o n  t o  ensure adequate water supply.9 
2. Comnunity F a c i l i t y  Loans 
Loan funds may be used t o  cons t ruc t ,  enlarge, extend, o r  otherwise 
improve conanunity water f a c i l i t i e s . 1 °  I n  r e l a t i o n  t o  these f a c i l i t i e s ,  loan 
funds may be used f o r  reasonable fees, services, and costs;ll i n t e r e s t  on 
1  oans;12 the  purchase of e x i s t i n g  f a c i  1  i t i e s , l 3  1  and and proper ty  
r igh ts ,14  and equiprnent;15 opera t ing  expenses;16 and r e f i n a n c i n g  
debts.17 F a c i l i t i e s  t h a t  ob ta in  loans must be f o r  pub1 i c  use18 and may 
no t  exclude i n d i v i d u a l s  on the basis  o f  race, co lo r ,  r e l i g i o n ,  sex, m a r i t a l  
s ta tus ,  age, o r  na t i ona l  0 r i ~ i n . 1 9  
The i n t e r e s t  r a t e  f o r  each loan i s  es tab l i shed by the  Farmers Home 
Admin i s t ra t i on  (FmHA) on t h e  date the loan i s  approved.20 This  r a t e  i s  set  
by FrnHA a t  l e a s t  each quar te r  o f  the  f i s c a l  year and i s  based on the  Bond Buyer 
Index f o r  20-year r a t e d  bonds .21 Loans a t  5 percent i n t e r e s t  are a v a i l  ab le 
under c e r t a i n   condition^.^^ The i n t e r e s t  r a t e  on a l l  loans i s  increased by 
2  percent i f  the  p r o j e c t  f inanced invo lves  the  use o f  o r  cons t ruc t i on  on prime 
f arm1 and. 23 
The loan repayment per iod  may no t  exceed the  use fu l  l i f e  of the 
f a c i l i t y  o r  40 years frorn t h e  date o f  the  note, whichever i s  less.24 Water 
system loans are secured by the  f u l l  f a i t h  and c r e d i t  o f  the  borrower when t h e  
debt i s  evidenced by general obl  i gat  i on bonds25 and/or pledges o f  taxes or  
 assessment^^^ and/or pledges o f  f a c i l  i t y  r e ~ e n u e . ~ 7  I n  add i t ion ,  1  iens  
w i l l  be taken on the  i n t e r e s t  o f  t he  app l i can t  i n  a l l  land, easements, r i g h t s  o f  
way, water r i g h t s ,  and s i m i l a r  p rope r t y  r i g h t s  used o r  t o  be used i n  connection 
w i t h  t he  f a c i l i t y ,  whether owned a t  the t ime the  loan i s  approved o r  acquired 
w i t h  loan funds .28 A1 1  app l i can ts  rnust prov ide a  f i n a n c i a l  f e a s i b i l i t y  
r e p o r t  prepared by a  qua1 i f i e d  i n d i v i d u a l  o r  f i r m  no t  having a  d i r e c t  i n t e r e s t  
i n  t h e  management o r  cons t ruc t i on  o f  the  f a c i l  i t y . 2 9  P rov i s i on  f o r  t he  
accumul a t i o n  o f  necessary reserves over  a  reasonable per iod  o f  t ime must a1 so be 
inc luded i n  t he  loan d o c u ~ n e n t s . ~ ~  Obta in ing a  loan i s  f u r t h e r  condi t ioned 
on t h e  app l i can t  ob ta in ing  membership au thor i  ati ion;^^ property,32 
workers ' 1  i abi 1  i ty,34 and ma1 p r a c t i c e  insurance;35 
f i d e l  i t y  bonds ;35 and a1 1  necessary agreements t o  acqui re 1  and, easements, 
water r i g h t s ,  and o the r  p roper ty  r igh ts .36  
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d i s t r i b u t i o n  o f  a  water supply.76 Any 100 l e g a l  v o t e r s  w i t h i n  t h e  l i m i t s  o f  
any proposed p u b l i c  water d i s t r i c t  may f i l e  a  p e t i t i o n  i n  the  c i r c u i t  c o u r t  f o r  
t h e  coun ty  i n  which t h e  proposed d i s t r i c t  ( o r  t h e  major  p o r t i o n  o f  i t )  i s  
l oca ted .77  The c o u r t  ,must h o l d  a  h e a r i n g  on t h e  p e t i t i o n ,  i n  which any 
person may suggest a l t e r a t i o n s  t o  t h e  proposed l i m i t s  and boundar ies  o f  t h e  
d i s t r i c t . 7 8  The c o u r t  must t a k e  these  suggest ions i n t o  account, and 
ar range t o  submi t  t h e  q u e s t i o n  o f  p u b l i c  water d i s t r i c t  f o r m a t i o n  t o  t h e  v o t e r s  
o f  t h e  proposed d i s t r i c t  as p a r t  o f  a  r e g u l a r  e l e c t i o n . 7 9  I f  a  m a j o r i t y  o f  
t h e  vo tes  c a s t  on t h i s  q u e s t i o n  f a v o r  c r e a t i o n  o f  t h e  d i s t r i c t ,  t h e  d i s t r i c t  i s  
deemed an o rgan ized  p u b l i c  water  d i s t r i c t ,  a  p u b l i c  c o r p o r a t i o n ,  and a  p o l i t i c a l  
s u b d i v i s i o n  o f  t h e  s ta te .BO It may h o l d  p r o p e r t y  i n  i t s  c o r p o r a t e  name, sue 
and be sued, and e n t e r  i n t o  c o n t r a c t s  r e l a t e d  t o  i t s  purposes, i n c l u d i n g  
c o n t r a c t s  w i t h  any c i t y ,  v i  11 age, o r  i n c o r p o r a t e d  town f o r  f u r n i s h i n g  a  supp ly  
o f  water .,81 
A board  o f  t r u s t e e s  c o n s i s t i n g  o f  seven m e m b e r ~ 8 ~  i s  c r e a t e d  
t o  govern, c o n t r o l ,  and manage t h e  bus iness a f f a i r s  o f  each p u b l i c  water 
d i s t r i c t . 8 3  The t e r m  o f  each t r u s t e e  i s  f i v e  years,84 and each r e c e i v e s  
a  sum n o t  t o  exceed $600 per  year .85 The t r u s t e e s  se rve  as t h e  c o r p o r a t e  
a u t h o r i t y  of t h e  d i s t r i c t ,  e x e r c i s e  a l l  o f  i t s  powers, and c o n t r o l  i t s  a f f a i r s  
and p r o p e r t i e s . 8 6  These powers i n c l u d e  s u b m i t t i n g  t o  t h e  v o t e r s  i n  t h e  
d i  s t r i  c t 8 7  t h e  q u e s t i o n  o f  a  t a x  l e v y ;  a p p o i n t i n g  an a t t o r n e y ,  engineers,  
and o t h e r  necessary  o f f  i ~ e r s ; ~ ~  a p p o i n t i n g  a  genera l  manager;89 
condemni ng needed property;90 and c o n s t r u c t i n g  wa te r  mains under and across 
highways.91 The board has t h e  r e s p o n s i b i l i t y  o f  m a i n t a i n i n g  o r  d i s p o s i n g  o f  
t h e  waterworks p roper ty92  and a c q u i r i n g  such p r o p e r t y  e i t h e r  by  purchase o r  
condemnat i o n  .93 The board must promulgate r u l e s  and r e g u l  a t i o n s  necessary 
t o  i t s  a c t i v i t i e s ,  and e s t a b l i s h  r a t e s  and charges f o r  water and water s e r v i c e .  
Charges must be s u f f i c i e n t  t o  pay f o r  t h e  maintenance, o p e r a t i o n ,  and p r i n c i p a l  
and i n t e r e s t  owed o n ~ a l l  debts  o f  t h e  d i s t r i c t . 9 4  
The f i s c a l  r e s p o n s i b i l i t i e s  o f  t h e  board o f  t r u s t e e s  i n c l u d e  
amendment and approva l  o f  t h e  annual o p e r a t i o n  and mai ntenance budget ,95 
mai ntenance o f  f i  nanc i  a1 records,  arrangement f o r  a  y e a r l y  independent 
a u d i t  ,96 and disbursement o f  t h e  d i s t r i c t  t reasury .97  The t r u s t e e s  have 
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The c o r p o r a t i o n  i s  managed by a  board o f  d i r ec to r s .139  The 
q u a l i f i c a t i o n s  o f  t he  d i r e c t o r s  a re  p resc r i bed  by t h e  a r t i c l e s  o f  i n c o r p o r a t i o n  
o r  t h e  bylaws. Al though o r d i n a r i l y  t he  d i r e c t o r s  need n o t  be members of the  
co rpo ra t i on ,  f o r  FmHA f inanced  p r o j e c t s  t h e y  must be members o f  t he  
corporat ion.140 The number o f  d i r e c t o r s ,  f i x e d  by  t h e  bylaws, must be a t  
l e a s t  three.141 The bylaws o r  t he  a r t i c l e s  o f  i n c o r p o r a t i o n  e s t a b l i s h  the  
term o f  o f f i c e  o f  d i r e c t o r s ,  t h e i r  manner o f  e l e c t i o n ,  and t he  number o f  
d i r e c t o r s  c o n s t i t u t i n g  a  quorum. These can be v a r i e d  through 
amendment.142 As p rov ided  i n  t he  a r t i c l e s  o f  i n c o r p o r a t i o n  and t h e  
by1 aws, t h e  d i r e c t o r s  may des ignate and appoin t  one o r  more committees 
c o n s i s t i n g  o f  two o r  more d i r e c t o r s  t o  manage va r i ous  aspects o f  the  
corporat ion.143 Meetings o f  t he  board o f  d i r e c t o r s  must comply w i t h  the  
n o t i c e  and at tendance requi rements  o f  t h e  byl  aws. 144 
The o f f i c e r s  o f  a  n o t - f o r - p r o f i t  c o r p o r a t i o n  must c o n s i s t  o f  a  
p res i den t ,  one o r  more v ice -p res iden ts ,  a  sec re ta ry ,  a  t r easu re r ,  and such o t h e r  
o f f i c e r s  and a s s i s t a n t  o f f i c e r s  as are cons idered necessary.145 The 
e l e c t i o n  and appointment o f  o f f i c e r s  i s  governed by t he  a r t i c l e s  o f  
i n c o r p o r a t i o n  o r  t h e  bylaws, b u t  no term o f  o f f i c e  may exceed t h ree  
years.146 Any o f f i c e r  may be removed f rom o f f i c e  by those au thor i zed  t o  
e l e c t  o r  appo in t  t h a t  o f f i c e r  whenever i n  t h e i r  judgment the removal would se rve  
t h e  bes t  i n t e r e s t s  o f  t h e  corporat ion147 A  c o r p o r a t i o n  may indemni fy  i t s  
o f f i c e r s ,  d i r e c t o r s ,  employees, and agents aga ins t  1  i a b i l  i t y  i n c u r r e d  per fo rming  
t h e  business o f  t h e  c o r p o r a t i o n  .14R 
F u r t h e r  p r o v i s i o n s  p e r t a i n i n g  t o  n o t - f o r - p r o f i t  co rpo ra t i ons  
r e q u i r e  t h a t  t h e  c o r p o r a t i o n  m a i n t a i n  a  r e g i s t e r e d  o f f i c e  and a  r e g i s t e r e d  
agent149 i n  t h e  s ta te ,150 keep c o r r e c t  and complete books and 
records,  and f i l e  an annual statement .152 N o t - f o r - p r o f i  t 
c o r p o r a t i o n s  may no t  i s s u e  shares o f  stock153 o r  p rov i de  loans t o  o f f i c e r s  
and d i r e c t o r s  .154 No t - f o r - p ro f  i t co rpo ra t i ons  may undergo v o l u n t a r y  
d i  s s ~ l u t i o n l ~ ~  o r  be ordered i n t o  i n v o l u n t a r y  d i s s o l u t i o n  .156 
FOOTNOTES 
Conso l ida ted  Farm and Rura l  Development Act ,  as amended, 7  U.S.C. 6 
1926(a) (1976) .  Th is  s e c t i o n  a u t h o r i z e s  loans f o r  o t h e r  community 
f a c i  1  i t i e s  s e r v i n g  r u r a l  areas. 
For t h e  purposes o f  water f a c i l i t y  l oans  o r  g ran ts ,  t h e  te rm 
" r u r a l "  n o r m a l l y  does n o t  i n c l u d e  f u n d i n g  t o  any c i t y  o r  town w i t h  a  
p o p u l a t i o n  i n  excess o f  10,000 (accord ing  t o  t h e  l a t e s t  decennia l  census 
o f  t h e  U n i t e d  S t a t e s )  as per 7  C.F.R. 65 1942.17(b) (1982).  
7  U.S.C. 5 1926(a ) (2 )  (1976). 
I d .  
-
I d .  $ 1 9 2 6 ( a ) ( 3 ) ( i ) .  
-
I d .  5 1 9 2 6 ( a ) ( 3 ) ( i i i ) .  The p r o j e c t  may no t  be i n c o n s i s t e n t  w i t h  any 
-
s t a t e ,  mu1 t i  j u r i s d i c t i o n a l ,  county,  o r  m u n i c i p a l  p l a n  approved by t h e  
competent a u t h o r i t y  f o r  t h e  area where t h e  r u r a l  community i s  l o c a t e d .  
I d .  Under t h i s  p r o v i s i o n ,  t h e  p l a n n i n g  agency has t h i r t y  days t o  
-
determine  whether t h e  proposed p r o j e c t  i s  c o n s i s t e n t  w i t h  i t s  area-wide 
goa ls  and p l  ans. 
I d .  5 1 9 2 6 ( a ) ( 8 ) .  
-
I d .  fj 1926(a ) (13 ) .  
-
7  C.F.R. 5 1 9 4 2 . 1 7 ( d ) ( l )  (1982).  
I d .  6 1942.1 7 ( d ) ( 5 ) ( i  ) . These may i n c l u d e  expend i tu res  assoc ia ted  w i t h  
-
l e g a l ,  eng ineer ing ,  a r c h i t e c t u r a l ,  f i s c a l  adv iso ry ,  record ing ,  o r  p l a n n i n g  
s e r v i c e s .  
I d .  5 ( d ) ( 5 ) ( i i ) .  
-
I d .  5 ( d ) ( 5 ) ( i i i ) .  
-
I d .  5 ( d ) ( 5 ) ( i v ) .  
I d .  5 ( d ) ( 5 ) ( v ) .  T h i s  i n c l u d e s  t h e  purchase o r  r e n t  o f  equipment 
-
necessary  t o  i n s t a l l ,  m a i n t a i n ,  extend, p r o t e c t ,  o r  opera te  t h e  f a c i l i t y .  
I d .  ( d ) ( 5 ) ( v i ) .  T h i s  o r d i n a r i l y  i n c l u d e s  o n l y  i n i t i a l  o p e r a t i n g  
-
expenses f o r  a  p e r i o d  n o t  t o  exceed one year,  when t h e  bor rower  i s  unab le  
t o  pay these expenses. Note, however, t h a t  I l l i n o i s  law does n o t  g i v e  
water d i s t r i c t s  i n  I l l i n o i s  s p e c i f i c  a u t h o r i t y  t o  bor row f o r  o p e r a t i n g  
expenses. See Ill. Rev. S t a t .  ch.  111 213, 6 203 (1981) .  
7  C.F.R. 5 1 9 4 2 . 1 7 ( d ) ( 5 ) ( v i i )  (1982) .  
I d .  5 ( e ) .  P u b l i c  use i s  d e f i n e d  i n  i d .  5 e ( 1 )  as a f f o r d i n g  s e r v i c e  t o  
- -
a l l  use rs  l i v i n g  w i t h i n  t h e  a rea  t h a t  l o g i c a l l y  shou ld  be served.  
I d -  § (e )G ' ) .  
- 
I d .  § ( f ) ( l ) *  
-
I d .  
I d .  ( f ) ( 2 ) .  Loans a t  5  p e r c e n t  i n t e r e s t  are  a v a i l a b l e  o n l y  i f  two 
-
c o n d i t i o n s  e x i s t .  The c u r r e n t  median income o f  t h e  p r o j e c t  s e r v i c e  a rea  
must be be low t h e  p o v e r t y  l i n e  f o r  a  nonfarm f a m i l y  o f  f o u r  - and t h e  loan  
must be t o  c o n s t r u c t  o r  improve f a c i l i t i e s  t o  meet a p p l i c a b l e  h e a l t h  o r  
s a n i t a r y  s tandards.  The median income o f  t h e  s e r v i c e  area i s  determined 
by  t h e  U.S. Department o f  Commerce, Bureau o f  t h e  Census, - i d .  
5 ( f ) ( Z ) ( i i ) ( A ) .  The p o v e r t y  l i n e  i s  t h a t  f o r  a  nonfarm f a m i l y  o f  f o u r ,  
as p r e s c r i b e d  by  t h e  O f f i c e  o f  Management and Budget as a d j u s t e d  under t h e  
Econornic O p p o r t u n i t y  Act o f  1964, 5 624, 42 U.S.C. 5 2971(d).  
7  C.F.R. § 1942 .17 ( f ) (3 )  (1982) .  P r i v e ,  o r  unique,  fa rm land  i s  de f ined  i n  
accordance w i t h  FmHA I n s t r u c t i o n  440.1, E x h i b i t s  B  and J, a v a i l a b l e  t o  t h e  
p u b l i c  f r o m  any FmHA o f f i c e .  
I d .  § ( f I ( 4 ) .  
-
I d .  § ( g ) ( l ) ( i ) ( A ) *  
-
I d .  5 ( g ) ( l ) ( i ) ( B ) .  
-
I d .  § ( g ) ( l ) ( i ) ( C ) .  
-
I d *  § ( g ) ( l ) ( i ) ( D ) *  
- 
I d .  ( h ) ( l ) .  The f i n a n c i a l  f e a s i b i l i t y  r e p o r t s  must i n c l u d e  reasonable  
-
p r o j e c t i o n s  o f  income f rom user  cash c o n t r i b u t i o n s .  
I d .  ( i ) .  O r d i n a r i l y ,  under t h e  f e d e r a l  r e g u l a t i o n s ,  t h e  requ i rements  
-
f o r  resources  a re  met th rough  s p e c i a l  assessment bonds o r  genera l  
o b l i g a t i o n  o r  o t h e r  bonds t h a t  p ledge t h e  f u l l  f a i t h  and c r e d i t  o f  t h e  
p o l i t i c a l  s u b d i v i s i o n .  - I d .  ( i ) ( l ) .  Reserves must be s u f f i c i e n t  t o  
ensure t i m e l y  payment o f  l o a n  i n s t a l l m e n t s ,  emergency maintenance, 
e x t e n s i o n s  t o  f a c i l i t i e s ,  and rep lacement  o f  s h o r t - l i v e d  assets .  A t o t a l  
r e s e r v e  shou ld  equal  a t  l e a s t  one average l o a n  i n s t a l l m e n t ,  and shou ld  be 
accumulated a t  t h e  r a t e  o f  a t  l e a s t  one- ten th  o f  t h e  t o t a l  each year  u n t i l  
t h e  d e s i r e d  l e v e l  i s  reached, - i d .  Wi th  r e g a r d  t o  t h e  more l i m i t e d  t a x i n g  
a u t h o r i t y  a v a i l a b l e  i n  I l l i n o i s ,  however, see i n f r a  n o t e  87. 
7 C.F.R. 1 9 4 2 . 1 7 ( j ) ( l )  (1982).  
I d .  § ( j ) ( 3 ) ( i ) .  
-
I d .  ( j ) ( 3 ) ( i i i ) .  
-
I d .  5 ( j ) ( 3 ) ( i v ) .  
-
I d .  § ( j ) ( 3 ) ( v i ) .  
-
I d .  § ( j I ( 4 ) .  
-
I d .  § ( ~ ) ( 3 ) .  
-
I d .  § ( ~ ) ( 4 ) .  
-
I d .  5 ( ~ ) ( 5 ) .  
-
I d .  ( q ) .  The accrual  method o f  account ing must o r d i n a r i l y  be used, and 
-
a l l  records  must be r e t a i n e d  f o r  a pe r i od  o f  a t  l e a s t  t h r e e  years, - i d .  
§ ( q ) ( l ) .  
I d .  5 ( q I ( 4 ) .  
-
I d .  ( q )  ( 2 ) .  Management r e p o r t s  p rov ide  f i n a n c i a l  i n f o r m a t i o n  on t he  
-
borrower t o  FmHA. 
These r e g u l a t i o n s  s p e c i f y  t h a t  t he  water systems must have s u f f i c i e n t  
c a p a c i t y  t o  p rov ide  f o r  reasonable f i r e  p r o t e c t i o n  and growth, - i d .  5 
1942.18(c) ( 3 )  ( i ) ;  have water pressure between 20 and 90  pounds per square 
inch,  id. 5 ( 3 ) ( i i ) ;  use p i pe  t h a t  conforms t o  standard, - i d . ( 3 ) ( i i i ) ;  
and n o t  leak more than 10 g a l l o n s  per i nch  o f  p i p e  diameter per m i l e  o f  
p i pe  per  24 hours, i d .  6 3 ( i v )  . FmHA a l so  p rov ides  forms and standards 
f o r  c o n s t r u c t i o n  con t rac t s ,  - i d .  5 1942.18(g), procurement con t rac t s ,  - i d .  
( i ) ,  and employment con t rac ts ,  - i d .  $ ( h ) .  
See supra no te  2. 
7 C.F.R. $5 1942.351-1942.372 (1982).  
I d .  1942.351(a). 
-
I d .  1942.2(b). 
-
I d .  1942.353. See supra t e x t  accompanying notes 3-8. 
-
I d .  1942.353(a)(2).  
-
I d .  1942.354(a). 
-
I d .  5 ( a ) ( l ) .  
-
I d .  1942.354(c). 
-
I d .  ( b ) .  The equipment must be necessary t o  enable t he  f a c i l i t y  t o  
-
remain i n  o p e r a t i  on. 
I d .  fj ( d ) .  
-
I d .  5 ( 4  
-
I d .  fj 1942.355(a) (2) .  
-
I d .  § ( a H 7 ) .  
-
I d .  §§ ( a ) ( 8 ) ,  ( 10 ) .  
-
I d .  1942.356(b). Reasonable user r a t e  i s  de f i ned  as a  r a t e  no t  l e s s  
-
than e x i s t i n g  p reva i  1  i n g  r a t e s  i n  communit ies be ing  served by an 
e s t a b l i s h e d  system cons t ruc ted  a t  s im i  1 a r  cos t .  per  user and hav ing s im i  1  a r  
economic c o n d i t i o n s .  Except ions t o  t h i s  reasonable  user  r a t e  r u l e  may be 
g ran ted  if t h e  median income i n  t h e  a p p l i c a n t  s e r v i c e  area i s  l e s s  than 
$4000. 
These percentages are .5% when t he  median fami l y  income o f  t h e  s e r v i c e  
area i s  below t h e  pove r t y  l i n e ,  FmHA J n s t r u c t i o n  1942 .356 (b ) (2 ) ( i )  ; 1 .O% 
when t h e  median f a m i l y  income o f  t h e  s e r v i c e  area i s  n o t  more than 85% of  
t h e  nonmet ropo l i tan  median f a m i l y  income o f  t h e  s ta te ,  - i d .  ( b ) ( 2 ) ( i i ) .  No 
FmHA g r a n t  funds w i  11 be used i n  any p r o j e c t  when t h e  median f a m i l y  income 
o f  t h e  s e r v i c e  area i s  more than 85% o f  t he  nonmet ropo l i tan  median f a m i l y  
income o f  t h e  s t a t e .  - I d .  ( b ) ( 2 ) (  i ) .  FmHA I n s t r u c t i o n  1942.356(b). 
The median income i n  t he  a p p l i c a n t  community and i n  the  communities used 
i n  comparing t h e  proposed system w i t h  s i m i l a r  systems i s  determined from 
t h e  U.S. Department o f  Commerce, Bureau o f  t h e  Census P u b l i c a t i o n  PL 
(1)-C, as per 7  C.F.R. fj 1942.356(b)(6) (1982).  
7  C.F.R. 1942.357(b)(2) (1982).  
See supra no te  59. 
7  C.F.R. § 1942.356(b)(4) (1982).  Costs may n o t  be reduced below a 
reasonable  l e v e l .  
I d .  §$ 1942.5-1942.8. 
-
I d .  5 1942.357(a). 
-
I d .  § ( a ) ( l ) .  
-
I d .  § ( a I ( 2 ) .  
-
I d *  § ( a ) ( 3 ) .  
- 
I d .  fj 1942.358-1942.372. Those n o n f i n a n c i a l  requ i rements  conta ined i n  i d .  
- -
fj 1942.18 a re  i nc l uded  i n  supra no te  43. 
See supra t e x t  accompanying note 1. 
Authorized by An Act  i n  Re la t i on  t o  Pub l i c  Water D i s t r i c t s ,  Ill. Rev. 
S ta t .  ch. 111 2/3, 188 (1981). 
Authorized by the  General Not For P r o f i t  Corporat ion Act, Ill. Rev. Stat. ,  
ch. 32, 163a3 (1981). 
Rural water d i s t r i c t s  must comply w i th  s t a t u t o r y  popu la t ion  l i m i t s  t o  
q u a l i f y  f o r  FmHA assistance. See supra no te  2 and Chapter 2, note 5.  
Ill. Rev. S ta t .  ch. 111 2/3, 188 (1981).  
Id .  The s t a t u t e  l i s t s  streams s p e c i f i c a l l y  among poss ib le  waterworks 
-
proper t  i es . 
I d .  189. The p e t i t i o n  must con ta in  a  d e f i n i t e  d e s c r i p t i o n  of the 
-
proposed d i s t r i c t  boundaries. 
I d .  
-
I d .  
-
I d .  
-
I d .  
-
The c i r c u i t  c o u r t  may appoint a  smal ler  board i f  j u s t i f i e d  by the small 
s i z e  o f  the  d i s t r i c t ,  - i d .  191a. 
I d .  191. The t rus tees  are appointed by the governing body o f  the  
-
pol i t i  ca l  e n t i t y  (township, munic ipa l  i t y ,  o r  county) t h a t  who1 l y  conta ins 
the  d i s t r i c t .  I f  the  d i s t r i c t  i s  loca ted  i n  more than one county, then 
t r u s t e e s  are p r o p o r t i o n a t e l y  appointed from the appropr ia te  count ies based 
on t h e  d i s t r i b u t i o n  o f  county popu la t ion  w i t h i n  t h e  d i s t r i c t .  - I d .  5 
l g l ( 1 ) - ( 4 ) .  
I d .  g 191(4) .  
-
I d .  The maximum i s  $1200 i f  sewerage p rope r t i es  are involved.  
-
I d .  fj 192. 
-
I d .  fj 192a. The tax  l e v y  proposal i s  submitted t o  the vo ters  o f  the 
-
d i s t r i c t  du r i ng  the  regu la r  e l e c t i o n .  The p r o p o s i t i o n  may author ize t h e  
board o f  t r us tees  t o  l evy  annual ly,  f o r  a  per iod  o f  no t  more than ten  
years, a  t a x  no t  t o  exceed .02 % o f  the  value o f  t he  taxab le  p roper ty  o f  
t h e  d i s t r i c t .  Those funds are t o  be used f o r  t he  corporate purposes of 
t he  d i s t r i c t .  
I d .  § 193. 
-
I d .  § 194. The general manager i s  appointed fo r  a  term o f  f i v e  years, a t  
-
a compensation f i x e d  by the board. He must devote h i s  t ime e x c l u s i v e l y  t o  
t h e  a f f a i r s  o f  the  d i s t r i c t .  He has the  power t o  employ, discharge, and 
f i x  t he  compensation o f  a l l  employees o f  the d i s t r i c t ,  p lus  o ther  powers 
confer red  by the  board o f  trust.ees. He i s  a lso  responsib le f o r  submi t t ing  
a  t e n t a t i v e  annual operat ing budget t o  the board. - I d .  5 200. 
I d .  195. I f  the  cons t ruc t ion ,  acqu i s i t i on ,  o r  improvement o f  any 
-
waterworks p roper ty  w i  11 r e q u i r e  t h a t  p r i v a t e  p roper ty  be taken or  
damaged, the d i s t r i c t  may cause t h a t  p roper ty  t o  be condemned and 
asce r ta in  and pay compensation pursuant t o  t h e  I 1  1  i n o i s  eminent domain 
s ta tu te ,  now loca ted  i n  Ill. Rev. S ta t .  ch. 110, §§ 7-101 t o  7-129 
(1981). 
Ill. Rev. S ta t .  ch. 111 213, 5 196 (1981). 
I d .  198. 
-
I d .  
7
I d .  5 199. The r u l e s  and regu la t i ons  and the  r a t e s  and charges must be 
-
estab l i shed by ordinance as per i d .  § 210. 
-
I d .  g 200. 
-
I d .  g 201. 
-
I d .  § 202. Money may be pa id  out  o f  the t reasu ry  on l y  upon an order 
-
signed by the  chairman and the  sec re ta ry  o f  the board. The order must 
i n d i c a t e  c l e a r l y  t he  purposes and ex ten t  o f  the  expenditure, and the  fund 
from which i t  i s  payable. 
I d .  § 203. The bonds may a lso be used t o  pay the  p r i n c i p a l  o f  and -
i n t e r e s t  on any p r i o r  revenue bonds and t o  c rea te  an opera t ing  fund o f  
reasonable s i z e  f o r  t he  d i s t r i c t .  - I d .  208. 
I d .  § 203. 
-
I d .  The revenue bonds must mature a t  a  date no t  exceeding f o r t y  years 
-
from t h e i r  date o f  issue.  The i n t e r e s t  r a t e  i s  regu la ted  by Ill. Rev. 
S ta t .  ch. 17, 5 6602 (Supp. 1982). 
I d .  ch. 111 213, 5 204. 
-
I d .  5 205. The t r u s t  agreement may conta in  p rov is ions  concerning the  
-
r i g h t s  and remedies o f  the bond holders,  bu t  t he  agreement may no t  convey, 
mortgage, o r  c rea te  any l i e n  on the  waterworks p rope r t y  of the  d i s t r i c t .  
I d .  5 206. Th is  may be done a f t e r  adopt ion o f  an ordinance by the  c i t y ,  
-
v i  11 age, o r  i nco rpo ra ted  town reques t ing  t he  water d i s t r i c t  t o  supply  
water f o r  p u b l i c  and domestic use. 
I d .  5 207. 
-
I d .  5 212.1. 
-
I d .  
-
I d .  5 212.2. 
-
I d .  The p lan  i s  submi t ted t o  t h e  t r us tees ,  i f  t h e  c o u r t  f i n d s  i t  t o  be 
-
p r o p e r l y  submi t ted.  
I d .  5 212.3. 
-
I d .  5 212.3-1. The requirements f o r  d isconnec t ion  f rom a  publ i c  water 
-
d i s t r i c t  are d i f f i c u l t  t o  meet. The area t h a t  i s  sought t o  be 
d isconnected must: n o t  be cont iguous i n  whole o r  i n  p a r t  t o  any o ther  
p u b l i c  water d i s t r i c t ;  con ta i n  twenty  o r  more acres; no t  be subdiv ided 
i n t o  mun ic ipa l  l o t s  o r  b locks;  be l oca ted  on t h e  border  o f  t he  publ i c  
water d i s t r i c t ;  and, i f  disconnected, no t  r e s u l t  i n  t h e  i s o l a t i o n  of any 
p a r t  o f  t h e  d i s t r i c t  f rom t h e  remainder o f  t he  d i s t r i c t .  I f  these 
requi rements are met, t h e  owners o f  t he  land  sought t o  be disconnected 
must p e t i t i o n  t h e  c i r c u i t  c o u r t  a l l e g i n g  f a c t s  i n  suppor t  o f  
d isconnec t ion .  The water d i s t r i c t  i t s e l f  o r  any taxpayer w i t h i n  t h e  
d i s t r i c t  may defend aga ins t  these a l l e g a t i o n s .  I f  t h e  c o u r t  f i n d s  t h a t  
t h e  a l l e g a t i o n s  o f  t he  p e t i t i o n  are t r u e  and s u f f i c i e n t ,  i t must o rder  the '  
d isconnec t ion .  The d isconnec t ion  does not,  however, exempt t h e  owner o f  
t h e  d isconnected 1  and f rom d i s t r i c t  t a x a t i o n  accrued p r i o r  t o  t he  f i  1  i n g  
o f  t h e  p e t i t i o n .  
I d .  5 212.4-.9. The procedure f o r  p u b l i c  water d i s t r i c t  d i s s o l u t i o n  i s  
-
s i m i l a r  t o  t h e  procedure f o r  d i s t r i c t  fo rmat ion ,  r e q u i r i n g  p e t i t i o n  o f  t h e  
cou r t ,  - i d .  5 212.5; a  hear ing  on t h e  p e t i t i o n ,  - i d .  5 212.6; and a m a j o r i t y  
vo te  i n  f a v o r  o f  d i s s o l u t i o n ,  - i d .  5 212.7. A  d i s t r i c t  i s  a l so  d isso lved ,  
i d .  5 212.15, i f  a l l  o f  i t s  t e r r i t o r y  i s  annexed by a  m u n i c i p a l i t y  under 
-
t h e  terms o f  t h e  I l l i n o i s  Mun ic ipa l  Code, - i d .  ch. 24, 6 11-151-4. 
See supra t e x t  accompanying no te  1. 
These o rgan i za t i ons  are governed by t h e  General Not For P r o f i t  Corpora t ion  
Act, Ill. Rev. S ta t .  ch. 32, $5 163a-163a100 (1981),  which de f ines  a  no t -  
f o r - p r o f  i t  c o r p o r a t i o n  as a  " co rpo ra t i on  no p a r t  o f  t he  income o f  which 
i s  d i s t r i b u t a b l e  t o  i t s  members, d i r e c t o r s  o r  o f f i c e r s ;  p rov ided  however, 
t h a t  t h e  payment o f  reasonable compensation f o r  se r v i ces  rendered and t h e  
making o f  d i s t r i b u t i o n s  upon d i s s o l u t i o n  . . . s h a l l  not  be deemed a  
d i s t r i b u t i o n  o f  income." - I d .  fj 1 6 3 a l ( c ) .  
I d .  5 l63a3. 
I d .  5 163a4(b).  
-
I d .  $9 163a4(d), ( e )  . 
-
I d .  5 163a4(g).  
-
Id .  
-
I d .  
-
I d .  5 1 6 3 a 4 ( j ) .  The c o r p o r a t i o n  rnay indemni fy  i t s  o f f i c e r s ,  d i r e c t o r s ,  
-
employees, and agents under c e r t a i n  c i rcumstances. - I d .  5 163a23.1. 
I d .  5 163a4(1) . 
- - 
I d .  (In). 
-
FmHA I 1  1  i n o i s  I n s t r u c t i o n  1942-AA, 6 1942.23. 
Ill. Rev. S t a t .  ch.  32, 5 163a7 (1981).  
I d .  
-
I d .  5 163a12. 
-
I d .  A  spec ia l  member meet ing may a l so  be c a l l e d  by such o the r  persons as 
-
prov ided  i n  t h e  co rpo ra te  by1 aws o r  a r t i c l e s  o f  i nco rpo ra t  i on. 
I d .  5 163a13. No t i ce  must be i n  w r i t i n g ,  be t i m e l y  ( n o t  more than 40 days 
-
nor  1  ess than  5  days be fo re  t h e  meet ing ) ,  and c l e a r l y  i n d i c a t e  t h e  purpose 
o f  t h e  meet ing.  
I d .  5 163a14. IJnder I l l i n o i s  law, v o t i n g  may be by proxy; i t  i s  n o t  
-
r e q u i r e d  t h a t  each member have one vo te .  The r i g h t  t o  vo te  may be 
l i m i t e d ,  enlarged, o r  denied as s p e c i f i e d  i n  t h e  a r t i c l e s  o f  i n c o r p o r a t i o n  
o r  t h e  bylaws. The bylaws may a l s o  p rov i de  t h e  number o f  members 
c o n s t i t u t i n g  a  quorum. - I d . 5 163a15. For an FmHa-financed p r o j e c t ,  
however, each member i s  t o  have one vote,  and v o t i n g  may no t  be 
cumul a t i v e .  FmHA I n s t r u c t i o n  1942-A (Guide 4 ) .  
I d .  5 163a30. 
-
I d .  5 163a29. The c e r t i f i c a t e  may be f i  1  ed by any t h r e e  o r  more persons 
-
over  t h e  age o f  21, a c t i n g  as i n c o r p o r a t o r s .  I d .  fj 163a27. 
-
I d .  5 163a31 . 
-
I d .  fj 163a33(a).  
-
I d .  5 163a33(b).  
-
I d .  $ 163a34. The a r t i c l e s  o f  amendment must c l e a r l y  s e t  f o r t h  t h e  
-
procedure under which t h e  amendment was adopted. - I d .  $5 ( c ) ,  ( d ) .  
I d .  § 163a35. 
-
I d .  
-
I d .  163a36. 
-
I d .  $ 163a16. 
-
I d .  
I d .  $ 163a17. See FmHA I n s t r u c t i o n  1942-A (Guide 4 ) .  
-
I d .  §§ 163a17, 163a19. 
-
I d .  § 163a20. No such commit tee may have t h e  a u t h o r i t y  o f  t h e  board o f  
-
d i r e c t o r s  i n  r e f e r e n c e  t o  amending, a l t e r i n g ,  o r  r e p e a l i n g  t h e  bylaws; 
e l e c t i n g ,  a p p o i n t i n g ,  o r  removing any member o f  such committee, d i r e c t o r ,  
o r  o f f i c e r  of  t h e  c o r p o r a t i o n ;  amending the  a r t i c l e s  o f  i n c o r p o r a t i o n ;  
a u t h o r i z i n g  t h e  sa le ,  lease,  o r  exchange o f  a l l  o r  s u b s t a n t i a l l y  a l l  o f  
the. c o r p o r a t i o n ' s  p r o p e r t y  and assets;  o r  d i s s o l v i n g  t h e  c o r p o r a t i o n .  - I d .  
§ 163a20(1 ) - (7 ) .  
I d .  9 163a21 . 
-
I d .  5 163a22. 
-
I d .  
-
I d .  163a23. 
-
I d .  $ 163a23.1. The c o r p o r a t e  o f f i c i a l  must have been a c t i n g  i n  good 
-
f a i t h  and i n  a  manner reasonab ly  b e l i e v e d  n o t  t o  be opposed t o  t h e  
company's b e s t  i n t e r e s t  i n  o r d e r  t o  q u a l i f y  f o r  i n d e m n i f i c a t i o n .  
The r e g i s t e r e d  agent i s  t h e  agent o f  t h e  c o r p o r a t i o n  f o r  t h e  purpose o f  
r e c e i v i n g  any process,  n o t i c e ,  o r  demand r e q u i r e d  o r  p e r m i t t e d  by  l a w  t o  
be served on t h e  c o r p o r a t i o n .  - I d .  Cj 1 6 3 a l l .  
I d .  § 163a9. 
-
I d .  § 163a24. These r e c o r d s  are s u b j e c t  t o  i n s p e c t i o n  b y  any member o r  
-
h i s  agent f o r  any p roper  reason a t  any reasonab le  t i m e .  
I d .  $5 1  63a62, 163a63. 
-
I d .  § 163a25. 
-
I d .  5 163a26. 
-
I d .  55 163a43-163a48. These s e c t i o n s  p r o v i d e  f o r  a  p l a n  o f  d i s t r i b u t i o n  
-
t h a t  w i l l  p r o v i d e  t h a t  t h e  c o r p o r a t i o n  assets  rema in ing  a f t e r  s a t i s f a c t i o n  
o f  a l l  c r e d i t o r s  may be d i s t r i b u t e d  t o  t h e  members. 
156. - I d .  163a49-163a61. I n v o l u n t a r y  d i s s o l u t i o n  occurs by decree o f  &-cour t  
upon compla in t  i n  e q u i t y  f i l e d  by t he  A t t o rney  General, when i t  appears t o  
t h e  c o u r t  t h a t  t h e  f r a n c h i s e  o f  t he  co rpo ra t i on  was procured through 
f raud ;  t h e  co rpo ra t i on  has cont inued t o  v i o l a t e  t h e  p rov i s i ons  o f  t he  Act  
under which i t  was organized (see supra no te  11 3) ; the  c o r p o r a t i o n  has n o t  
f u l l y  cooperated w i t h  t h e  Secre ta ry  o f  S t a t e ' s  misconduct i n v e s t i g a t i o n ;  
t h e  c o r p o r a t i o n  has f r a u d u l e n t l y  s o l i c i t e d  money o r  f r a u d u l e n t l y  used 
s o l i c i t e d  money; o r  t he  co rpo ra t i on  has s u b s t a n t i a l l y  and w i l l f u l l y  
v i o l a t e d  t h e  p rov i s i ons  o f  t he  s t a t e  consumer f r a u d  law ( I l l .  Rev. S t a t .  
ch. 121 112, 5 261-272). Id. ch. 32, fj 163a49(a)- (e) .  I n v o l u n t a r y  
d i s s o l u t i o n  and subsequent 1  i q u i d a t i o n  o f  assets and s a t i s f a c t i o n  o f  
c r e d i t o r s  may a l so  be ordered i f  t he  c o r p o r a t i o n  has f a i l e d  t o  f i l e  annual 
r e p o r t s ,  ma in ta i n  a  r e g i s t e r e d  agent, o r  pay fees .  - I d .  5 163a49.1. Su i t s  
f o r  i n v o l u n t a r y  d i s s o l u t i o n  may be brought  by a  member o r  d i r e c t o r  when 
t h e  c o r p o r a t i o n  i s  no longer  a c t i n g  i n  i t s  best  i n t e r e s t ,  i d .  - 
§ 163a53(a), o r  by a  c r e d i t o r  e n t i t l e d  t o  a  judgment aga ins t  t he  
co rpo ra t i on ,  - i d .  § 163a53(b). 
CHAPTER 4 
OPERATORS AND OPERATION OF 
RURAL WATER D I S T R I C T S  I N  I L L I N O I S  
An I 1  1  i n o i s  r u r a l  water d i s t r i c t  i s  cons ide red  a  "pub1 i c  water supp ly "  
wh ich i s  d e f i n e d  t o  i n c l u d e :  
a l l  mains, p ipes  and s t r u c t u r e s  th rough  which water 
i s  o b t a i n e d  and d i s t r i b u t e d  t o  t h e  p u b l i c ,  i n c l u d i n g  
w e l l s  and w e l l  s t r u c t u r e s ,  i n t a k e s  and c r i b s ,  pumping 
s t a t i o n s ,  t r e a t m e n t  p l a n t s ,  r e s e r v o i r s ,  s t o r a g e  t a n k s  
and appurtenances, c o l  l e c t i v e l y  o r  s e v e r a l  1  y, a c t u a l  l y  
used o r  i n tended  f o r  use f o r  t h e  purpose o f  f u r n i s h i n g  
water  f o r  d r i n k i n g  o r  genera l  domest ic  use and which 
se rves  a t  l e a s t  15 s e r v i c e  connec t ions  o r  which 
r e g u l a r l y  serves a t  l e a s t  25 persons a t  l e a s t  60 days 
p e r  year .  1  
The s t a t u t e  d i s t i n g u i s h e s  between community and non-community water s u p p l i e s .  A  
"community water  supp ly"  i s  a  p u b l i c  water  s u p p l y  t h a t  " se rves  o r  i s  i n tended  t o  
se rve  a t  l e a s t  15 s e r v i c e  connect ions used by  r e s i d e n t s  o r  r e g u l a r l y  serves a t  
l e a s t  25  resident^."^ A  "non-community water supp ly"  i s  a  water s u p p l y  t h a t  
i s  n o t  a  community water supply.3 The I 1  1  i n o i s  Env i ronmenta l  P r o t e c t  i o n  
Agency ( IEPA o r  Agency) r e g u l a t e s  o n l y  com~nuni t y  water s u p p l i e s .  
I 1  1  i n o i s  r u r a l  wa te r  d i s t r i c t s ,  which f i t  w i t h i n  t h e  s t a t u t o r y  
d e f i n i t i o n  o f  community water s u p p l i e s ,  a r e  t h u s  s u b j e c t  t o  s t a t e  1  aws and 
r e g u l a t i o n s .  Two s t a t u t e s  are  p r i m a r i l y  a p p l i c a b l e :  t h e  I l l i n o i s  Env i ronmenta l  
P r o t e c t i o n  ~ c t , ~  which e s t a b l i s h e s  IEPA and g i v e s  i t  a u t h o r i t y  t o  r e g u l a t e  
water s u p p l i e s ,  and "an a c t  t o  r e g u l a t e  t h e  o p e r a t i n g  o f  a  p u b l i c  water  
supply."5 R e g u l a t i o n s  a re  promulgated by  t h e  Pol  1  u t i o n  C o n t r o l  Board (PCB), 
wh ich has ru lemak ing  a u t h o r i t y  and a l s o  hears  appeals o f  IEPA ac t ions .6  The 
IEPA e x e r c i s e s  s u p e r v i s o r y  a u t h o r i t y  ove r  community water  s u p p l i e s ,  pursuant  t o  
t h e  Env i ronmenta l  P r o t e c t i o n  Act  and t h e  PCB r u l e s  and r e g u l a t i o n s . 7  The 
f o l  l o w i n g  d l  scuss ion  summari zes these 1  aws appl  i c a b l e  t o  t h e  o p e r a t i o n  o f  
communi t y  water  supp l  i es and d e s c r i b e s  t h e  r e g u l  a t o r y  schemes promul gated under 
t h e i r  a u t h o r i  ty.8 
A. Water Supply Operators 
1  . S t a t u t o r y  Requirements 
a. Operator Requirements 
I l l i n o i s  law r e q u i r e s  each non-exempt p u b l i c  water supply,  
i n c l u d i n g  r u r a l  water d i s t r i c t s ,  t o  employ a t  l e a s t  one n a t u r a l  person c e r t i f i e d  
competent as a water supply  opera to r  .9 Each pub1 i c  water supply  t h a t  inc ludes  
coagu la t ion ,  1  ime so f t en ing ,  o r  sedimentat ion as p a r t  o f  i t s  p r imary  t rea tment  
must h i r e  a  c e r t i f i e d  Class water supply  ope ra to r . l l  Every p u b l i c  
water supply  t h a t  inc ludes  f i l t r a t i o n ,  ae ra t i on  and f i l t r a t i o n ,  o r  i o n  exchange 
equipment as p a r t  o f  i t s  p r imary  t reatment  must h i r e 1 2  a c e r t i f i e d  Class A 
o r  Class B operator .13 Each p u b l i c  water supply  t h a t  uses o n l y  chemical 
f eed ing  must h i r e  a  c e r t i f i e d  Class ~ , 1 4  Class B, o r  Class A water supply  
operator .15 Those p u b l i c  water supp l i es  i n  which t h e  f a c i l i t i e s  are l i m i t e d  
t o  pumpage, storage, o r  d i s t r i b u t i o n  must have Class D , ~ ~  Class C, Class B, 
o r  Class A water supply  operators .  
A p u b l i c  water supply can s a t i s f y  these requirements by 
c o n t r a c t i n g  f o r  t h e  serv ices  o f  a  p r o p e r l y  qua1 i f i e d  c e r t i f i e d  opera to r  o f  t h e  
r e q u i r e d  c l a s s  o r  h igher  .17 The I E P A  r ece i ves  n o t i c e  o f  t he  o p e r a t o r ' s  
employment when t h e  water supply  f i l e s  a  N o t i f i c a t i o n  o f  C e r t i f i e d  Operator i n  
Responsible Charge form w i t h  t he  ~ ~ e n c ~ . l 8  
b  . Cer t  i f i c a t i  on o f  Water SUPD~ v Ouerators 
The process o f  water supply  opera to r  c e r t i f i c a t i o n  i s  t he  
regu l  a t o r y  r espons ib i  1  i t y  o f  t h e  I E P A :  ass is tance i n  po l  i c y  i n fo rma t i on  and 
program development i s  prov ided by t he  Water Supply Operator C e r t i f i c a t i o n  
Adv isory  Board (Adv isory  Board) . l9 The Agency conducts c e r t i f i c a t i o n  
examinat ions, issues c e r t i f i c a t e s  o f  competency, and passes on t h e  
q u a l i f i c a t i o n s  o f  app l i can t s  f o r  r e c i p r o c a l   certificate^.^^ The Agency may 
suspend, revoke, o r  r e f u s e  t o  i ssue  any c e r t i f i c a t e  on grounds o f  f r aud  o r  
d e c e i t  i n  a t tempt ing  t o  ga in  a  c e r t i  f i ~ a t e ; ~ l  negl  igence, misconduct, o r  
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c e r t i  f i c a t i 0 n . 3 ~  These r u l e s  s p e c i f y  t h e  f requency and l o c a t i o n  o f  
water  supp ly  opera to r  c e r t i f i c a t i o n  exams39 and rev iew  the  c e r t i f i c a t i o n  
e l  i g i  b i  1 i t y  requirements40 as descr ibed i n  t h e  ~ c t  .41 The regu l  a t i o n s  
summarize t h e  c h a r h c t e r i s t i c s  o f  t h e  w r i t t e n  c e r t i f i c a t i o n  examinat ion: t h e  
p o r t i o n s  of t h e  exam t h a t  must be taken,42 t h e  sco r i ng  meth0d,~3 and t h e  
procedure f o r  r e take  o f  t he  exam on f a i l u r e  o f  a  s e c t i o n  o r  
subsec t ion  .44 
The Agency rnust a lso  rev iew  the  qua1 i f i c a t i o n s  o f  a1 1  app l i can t s  
f o r  c e r t i  f i c a t  ion45 and t h e  requests f o r  c e r t i f i c a t i o n  by r e c i  p r o c i  ty.46 
The r e g u l a t i o n s  f u r t h e r  s p e c i f y  t h e  procedure f o r  r ev i ew  o f  t h e  Agency's a c t i o n  
i n  r e f u s i n g  t o  issue, suspending, o r  r evok ing  a  c e r t i f i c a t e . 4 7  Under t h i s  
procedure, t h e  app l i can t  may request  a  p r e l i m i n a r y  hear ing  be fo re  t h e  Adv isory  
Board; t h e  Board recommends a  course o f  a c t i o n  t o  IEPA. The Agency then makes a  
f i n a l  d e c i s i o n  based on t h i s  recommendation. If t h e  f i n a l  Agency d e c i s i o n  i s  
n o t  f avo rab le  t o  t h e  p e t i t i o n e r ,  o r  i f  t he  a p p l i c a n t  chooses no t  t o  use t h e  
Adv isory  Board rev iew  procedure, a  formal hear ing  be fo re  t h e  P o l l u t i o n  Cont ro l  
Board may be requested under the  p rov i s i ons  o f  t he  ~ c t  .48 
0 .  The P r o t e c t i o n  o f  P u b l i c  Water Suppl ies 
1 .  The Environmental P r o t e c t i o n  Act  
The Environmental  P r o t e c t i o n  ~ c t ~ ~  p rov ides  f o r  Agency 
supe rv i s i on  o f  p u b l i c  water suppl ies50 bo th  t o  p r o t e c t  t h e  p u b l i c  f rom 
d isease  and t o  ensure an adequate supply o f  po tab le  water .sl The Act 
governs submission o f  p lans and s p e c i f i c a t i o n s  f o r  cons t ruc t i on ,  changes, o r  
a d d i t i o n s  t o  publ  i c  water supply  i n s t a l  1  a t i o n s  .52 O f f  i c i  a1 cus tod i  ans53 
o f  publ  i c  water supp l i es  must submit p lans and s p e c i f i c a t i o n s  f o r  Agency 
approval  be fo re  i n i t i a t i n g  any work. Plans must be complete and i n  s u f f i c i e n t  
d e t a i l  t o  show a l l  c o n s t r u c t i o n  changes o r  add i t i ons  t h a t  might  a f f e c t  t h e  
q u a l i t y  o r  t h e  adequacy o f  t he  water supply.54 Plans and s p e c i f i c a t i o n s  
meet ing these c r i t e r i a  must be approved by t h e  Agency, i f  t hey  a re  s a t i s f a c t o r y  
f rom t h e  s tandpo in t  o f  water q u a l i t y  and adequacy o f  supply.55 
The Ac t  f u r t h e r  r e q u i r e s  o f f i c i a l  c u s t o d i a n s  o f  p u b l i c  water 
s u p p l i e s  t o  m a i n t a i n  a con t inuous  safe, adequate supp ly  o f  water f o r  domest ic  
use.56 O f f i c i  a1 c u s t o d i a n s  must submi t  water samples f o r  a n a l y s i s  and 
p r o v i d e  r e p o r t s  o f  o p e r a t i o n s  as requested by  t h e  The P o l l u t i o n  
C o n t r o l  Board has t h e  power t o  adopt r e g u l a t i o n s  t o  c a r r y  o u t  t h e s e  s t a t u t o r y  
d i r e c t i ~ e s . ~ 8  
2.  Regul a t  i o n s  f o r  Pub1 i c  Water Supply Operat  i o n  
The I 1  1 i n o i s  Po l  l u t i o r ~  C o n t r o l  Board r e g u l  a t  i o n s  f o r  pub l  i c  water 
supp l  i e s 5 9  govern another  aspect  o f  r u r a l  water  d i  s t r i c t s  as community water 
s u p p l i e s .  The premise o f  these  r u l e s  i s  t h e  f i n d i n g  o f  t h e  General Assembly 
t h a t  " s t a t e  s u p e r v i s i o n  o f  p u b l i c  water  s u p p l i e s  i s  necessary  i n  o r d e r  t o  
p r o t e c t  t h e  pub l  i c  f rom d isease  and t o  assure an adequate supp ly  o f  pure  water  
f o r  a1 1 h e n e f i c i  a1 uses."60 The r u l e s  are  i n t e n d e d  t o  se rve  as a gu ide  i n  
t h e  des ign,  p r e p a r a t i o n ,  and submission o f  p l a n  documents f o r  p u b l i c  water  
s u p p l y  systems and t h e i r  o p e r a t i o n ;  t o  d e l i n e a t e  l i m i t i n g  va lues  f o r  i t ems  upon 
which an e v a l u a t i o n  o f  such p l a n  documents w i l l  be made; t o  e s t a b l i s h ,  so f a r  as 
i s  p r a c t i c a b l e ,  u n i f o r m i t y  o f  p r a c t i c e  among t h e  v a r i o u s  eng ineers ;  and t o  
d e l  i nea te  o p e r a t i  on and maintenance procedures as necessary  t o  ensure safe,  
adequate, and c l e a n  water  .6 l  
a. P e r m i t s  
The r e g u l a t i o n s  r e q u i r e  each publ  i c  water  s u p p l y  f a c i l i t y  t o  
o b t a i n  t h r e e  t y p e s  of p e r m i t s :  c o n s t r u c t i o n ,  o p e r a t i n g ,  and a l g i c i d e .  No 
person s h a l l  cause o r  a l l o w  t h e  c o n s t r u c t i o n  o f  any new publ  i c  water supp ly  
i n s t a l l a t i o n ,  o r  cause o r  a l l o w  t h e  change o f  o r  a d d i t i o n  t o  any e x i s t i n g  p u b l i c  
wa te r  supp ly ,  w i t h o u t  a c o n s t r u c t i o n  p e r m i t  i ssued  by  t h e  IEPA.~? The 
p e r m i t  requ i rement  f o r  p u b l i c  water supp ly  i n s t a l l a t i o n ,  change, o r  a d d i t i o n  
does n o t  i n c l u d e  r o u t i n e  maintenance, s e r v i c e  p i p e  connec t ions ,  hyd ran ts  and 
v a l v e s ,  o r  r e p l  acement o f  equipment, p i p e  and appurtenances w i t h  t h e i r  
e q u i v a l e n t s ;  however, a1 1 maintenance and r e p l  acement work must be performed i n  
accordance w i t h  accepted e n g i n e e r i n g  p r a c t i c e s  .63 
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any a lgae problems and a l g i c i d e  t rea tments ,  and a  d e s c r i p t i o n  o f  any f i s h  k i  11s 
r e s u l t i n g  f rom p a s t   treatment^.^^ A l g i c i d e  p e r m i t s  are  v a l i d  f o r  t h e  p e r i o d  
s t a t e d  i n  t h e  permi t ,  w i t h  a  f i ve -year  maximum.72 Sould t h e r e  be any major  
change e i t h e r  i n  t h e  o p e r a t i o n  of t h e  water supply ,  o r  i n  t h e  a lgae growth, 
which a f f e c t s  t h e  use of copper s u l f a t e  as out1  i n e d  i n  t h e  permi t ,  t h e  water 
supp ly  o f f i c i a l s  s h a l l  submit  an a p p l i c a t i o n  f o r  m o d i f i c a t i o n  o f  t h e  
.73 
Permi t  a p p l i c a t i o n s  must be s igned by t h e  owner, o f f i c i a l  
cus tod ian ,  o r  a u t h o r i z e d  agent o f  t h e  p u b l i c  water supply,  and must be 
accompanied b y  ev idence o f  a u t h o r i t y  t o  s i g n  t h e  a p p l i c a t i o n . 7 4  I f  t h e  IEPA 
f a i l s  t o  t a k e  f i n a l  a c t i o n  b y  g r a n t i n g  o r  denying t h e  permi t ,  as requested o r  
w i t h  c o n d i t i o n s ,  w i t h i n  90 days f rom t h e  f i l i n g  o f  t h e  completed a p p l i c a t i o n ,  
t h e  a p p l i c a n t  may cons ide r  t h e  p e r m i t  g ran ted  f o r  a  one-year p e r i o d .  The 
appl i c a n t  may waive t h i s  90-day f i n a l  a c t i o n  requ i rement  .75 
I n  a d d i t i o n  t o  t h e  s p e c i f i c . c o n d i t i o n s  a u t h o r i z e d  under t h e  
r e g u l a t i o n s  as discussed, t h e  Agency may impose o t h e r  c o n d i t i o n s  necessary t o  
accompl i s h  t h e  purposes of t h e  Environmental  P r o t e c t i o n  Act ,  and n o t  
i n c o n s i s t e n t  w i t h  r e g u l  a t i o n s  promulgated b y  t h e  Pol  1  u t i o n  C o n t r o l  Board .76 
An a p p l i c a n t  may cons ide r  any c o n d i t i o n  imposed b y  t h e  Agency i n  a  p e r m i t  as a  
r e f u s a l  b y  t h e  Agency t o  g r a n t  a  pe rmi t ,  and may appeal t h e  Agency's d e c i s i o n  t o  . 
t h e  P o l l u t i o n  C o n t r o l  ~ o a r d . 7 ~  
The Agency may adopt c r i t e r i a ,  publ i s h e d  i n  t h e  form o f  t e c h n i c a l  
p o l  i c y  statements,  f o r  t h e  des ign,  o p e r a t i o n ,  and maintenance o f  pub l  i c  water  
supp ly  f a c i l i t i e s  as necessary t o  ensure safe,  adequate, and c l e a n  water.78 
These c r i t e r i a  may be r e v i s e d  f rom t i m e  t o  t i m e  t o  r e f l e c t  c u r r e n t  e n g i n e e r i n g  
judgment and advances. Techn ica l  p o l i c y  statements are  adopted and amended as 
agency r u l e s  i n  accordance w i t h  t h e  requ i rements  o f  t h e  I 1  1  i n o i s  A d m i n i s t r a t i v e  
Procedure Act .  T h i s  law r e q u i r e s  p u b l i c a t i o n  o f  proposed r u l e s  i n  t h e  I l l i n o i s  
Reg is te r ,  f o l l o w e d  b y  a  45-day p e r i o d  f o r  p u b l i c  comment; i t a l s o  s p e c i f i e s  
o t h e r  requ i rements  b e f o r e  a  proposed r u l e  may be e f f e c t i v e . 7 9  
As o f  March 1984, t h e  IEPA had i n  d r a f t  fo rm t h e  t e x t  o f  new 
Pub1 i c  Water Supply Techn ica l  Pol i c y  s ta tements  .80 These po l  i c y  statements,  
which suppl  ement t h e  r e g u l  a t i o n s ,  i n c l  ude more comprehensive e x p l  ana t ions  and 
a d d i t i o n a l  i n f o r m a t i o n ,  p a r t i c u l  a r l y  i n  t h e  area o f  water  s u p p l y  des ign.  Both 
t h e  r e g u l  a t i o n s  and t h e  Techn ica l  Pol  i c y  Statements shou ld  be c o n s u l t e d .  
Whenever emergency c o n d i t i o n s  r e q u i r e  irr~rnedi a t e  a c t i o n ,  t h e  Agency 
may i s s u e  c o n s t r u c t i o n  and o p e r a t i n g  p e r m i t s  by  t e l e p h o n e  ( t o  be con f i rmed  i n  
w r i t i n g )  , w i t h  whatever spec i  a1 c o n d i t i o n s  t h e  Agency deems necessary  t o  
safeguard t h e  h e a l t h  o f  water  consumers. "As-bui 1  t" p lans  and s p e c i f i c a t i o n s  
c o v e r i n g  t h e  work performed under t h e  te lephone  p e r m i t  must be submi t ted  t o  t h e  
Agency as soon as reasonab ly  p o s s i b l e .  M o d i f i c a t i o n s  r e q u i r e d  b y  IEPA a f t e r  
r e v i e w  o f  t h e  submiss ion must be made prompt ly.81 
V i o l a t i o n  o f  p e r m i t  c o n d i t i o n s  o r  f a i l u r e  t o  comply w i t h  
appl  i c a b l e  r u l e s  o r  r e g u l a t i o n s  may r e s u l t  i n  enforcement a c t i o n s ,  i n c l u d i n g  
r e v o c a t i o n  o f  pe rm i t ,  i n i t i a t e d  b y  f i l i n g  a  comp la in t  w i t h  t h e  P o l l u t i o n  C o n t r o l  
Board .8* Any publ  i c  wa te r  supp ly  p e r m i t  i ssued  under these  r e g u l a t i o n s  i s  
n o t  c o n s i d e r e d  v a l i d  un less  and u n t i l  a p p l i c a t i o n s  have been made f o r  a l l  o t h e r  
r e q u i r e d  p e r m i t s  f rom s t a t e  ~ ~ e n c i e s 8 3  and p e r m i t s  as needed f rom o t h e r  
D i v i s i o n s  o f  t h e  Agency have been ob ta ined .  
b .  Opera t ion  and Maintenance 
To assure t h e  con t inued  o p e r a t i o n  and maintenance o f  p u b l i c  water  
s u p p l i e s ,  each s u p p l y  must be under t h e  i n d i v i d u a l  d i r e c t  s u p e r v i s i o n  o f  a  
m u n i c i p a l  o r  p r i v a t e  c o r p o r a t i o n ,  i n d i v i d u a l  p r i v a t e  owners, o r  a  r e g u l a r l y  
o r g a n i  zed body governed b y  a  c o n s t i t u t i o n  and by1 aws r e q u i r i n g  r e g u l  a r  e l e c t i o n  
o f  o f f i c e r s . B 4  The body e x e r c i s i n g  t h i s  d i r e c t  s u p e r v i s i o n  must f i l e  w i t h  
IEPA a  s ta tement  o f  ownership b e f o r e  b e g i n n i n g  c o n s t r u c t i o n  o f  any p u b l i c  water  
s u p p l y  f a c i l i t y ,  and w i l l  be cons idered t h e  owner u n t i  1  IEPA r e c e i v e s  a  
n o t i f i c a t i o n  o f  change o f  ownershi p.85 A1 1  o f f  i c i  a1 o p e r a t i n g  r e p o r t s  
s u b m i t t e d  t o  t h e  Agency a r e  t o  be s igned  b y  a  c e r t i f i e d  o p e r a t o r ,  who i s  
r e s p o n s i b l e  f o r  t h e  p roper  o p e r a t i o n  o f  t h e  supp ly .  Moreover, a l l  p r o v i s i o n s  o f  
t h e  A c t  r e l a t i n g  t o  c e r t i f i c a t i o n  o f  publ  i c  water  s u p p l y  opera to rsB6  must be 
f o l l o w e d .  
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exemption, must c h l o r i n a t e  water be fo re  i t  e n t e r s  t h e  d i s t r i b u t i o n  system. IEPA 
s e t s  l e v e l s  o f  c h l o r i n e  and promulgates procedures f o r  c h l o r i n a t i o n  .g8 
I l l i n o i s  l a w  a l s o  r e q u i r e s  p u b l i c  water s u p p l i e s  t o  add f l o u r i d e  t o  t h e i r  
water  .99 
Repor t ing  requ i rements  and r e c o r d  mai ntenance are another aspect 
o f  publ  i c  water  supp ly  r e q u l a t i ~ n . ~ ~ ~ '  Month ly  r e p o r t s  must be submi t ted 
t o  t h e  Agency by a l l  suppl i e s . l O l  I n  a d d i t i o n ,  t h e  owner o r  opera to r  o f  a 
pub l  i c  water s u p p l y  must r e p o r t  t o  IEPA t h e  r e s u l t s  o f  a  r e q u i r e d  t e s t ,  
measurement, o r  a n a l y s i s ,  and t h e  f a i l u r e  t o  comply w i t h  any requ i rement  i n  t h e  
r e g u l a t i o n s . l o 2  Any owner o r  o p e r a t o r  must r e t a i n  on i t s  premises o r  a t  a  
conven ien t  l o c a t i o n  near i t s  premises t h e  f o l  1  owing r e c o r d s  :Io3 r e p o r t s  
o f  b a c t e r i a l  and chemical  analyses; lo4 r e c o r d s  o f  a c t i o n  taken  t o  c o r r e c t  
v i o l a t  ions o f  t h e  Env i ronmenta l  P r o t e c t i o n  Ac t  and r e g u l  a t i o n s ; l  O5 r e c o r d s  
r e l a t i n g  t o  any s a n i t a r y  survey of t h e  water supply;106 and records  
concern ing  a  v a r i a n c e  g ran ted  t o  t h e  supply.107 
One o f  t h e  most s e r i o u s  concerns o f  t h e  p u b l i c  water supp ly  
r e g u l  a t i o n s  i s  con tamina t i  on o f  t h e  supp ly .  A1 1  publ  i c  s u p p l i e s  undergo ing 
r e p a i r  work must be adequate ly  p r o t e c t e d  t o  p reven t  con tamina t ion  o f  t h e  water 
system d u r i n g  t h e  work .l O8 A d i s i n f e c t i o n  procedure s p e c i f i c a l l y  approved 
by t h e  Agency must be employed a t  any p u b l i c  water s u p p l y  t h a t  has 
been r e p a i r e d ,  r e c o n s t r u c t e d ,  o r  a1 t e r e d .  1°9 When con tamina t ion  
p e r s i s t s  i n  a  p u b l i c  water supply,  as demonstrated b y  b a c t e r i o l o g i c a l  a n a l y s i s ,  
t h e  o f f i c i a l  c u s t o d i a n  must n o t i f y  consumers t o  b o i l  a l l  water used f o r  d r i n k i n g  
o r  c u l i n a r y  purposes u n t i  1  c o r r e c t i v e  a c t i o n  has been e f f e c t i v e . l  lo The 
o f f i c i a l  c u s t o d i a n  o f  a  publ  i c  water s u p p l y  must p r o t e c t  t h e  supp ly  from danger, 
i n c l u d i n g  s p i l l a g e  o f  hazardous substances and water-borne 
d i seases . 111 
To p reven t  contaminat ion,  t h e  PCB r u l e s  s t r i c t l y  r e g u l a t e  c ross  
connec t ions .  No p h y s i c a l  connec t ion  i s  permi t t e d  between t h e  p o t a b l e  p o r t i o n  o f  
a  p u b l i c  water  supp ly  and any o t h e r  water supp ly  n o t  o f  equal o r  b e t t e r  
q u a l i t y . 1 1 2  Con t ro l  o f  a1 1  c ross  connect ions t o  a  publ  i c  water supp ly  i s  
t h e  r e s p o n s i b i  1  i t y  o f  t h e  o f f i c i a l  c u s t o d i a n .  A p r i va te ly -owned  water s u p p l y  
source t h a t  meets t h e  a p p l i c a b l e  c r i t e r i a  may be connected t o  a  publ  i c  water 
s u p p l y  w i t h  approval  b y  t h e  o f f i c i a l  c u s t o d i  an and I E P A . ~  
P u b l i c  n o t i f i c a t i o n ,  designed t o  make consumers aware o f  t he  c o n d i t i o n  
o f  t h e i r  water supply,  i s  r equ i r ed  i f  t h e  supp ly  f a i l s  t o  comply w i t h  qua1 i t y  
and m o n i t o r i n g  requi rements .  114 The regu l  a t  i ons  p rov i de  f o r  n o t i c e  t o  
persons se rv i ced  by t h e  water supply;  i n  some s i t u a t i o n s  n o t i c e  t o  t h e  genera l  
pub1 i c  i s  required.115 
A1 though t h e  ope ra t i ona l  requ i rements  f o r  water suppl i e s  have been 
presented r a t h e r  b r i e f  1 y, compl i ance w i t h  these d e t a i  l e d  requi rements  i s  
e s s e n t i a l  t o  a w e l l - r u n  water supply .  IEPA's D i v i s i o n  o f  P u b l i c  Water Suppl ies  
p rov ides  ass is tance  t o  water supp ly  personnel ,  so t h a t  compliance can be 
achieved and consumers w i  11 have a re1  i abl e source o f  po tab le  water.  
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so f t en ing ,  and sed imenta t ion  water t rea tment  methods, and who have 
f u l f i l l e d  t h e  Class B, C, D, (see i n f r a  notes 13, 14, 16) ope ra to r  
r e q u i  rements. - I d .  5 51 3 (a ) .  
I d .  5 501(a) .  
-
I d .  5 501(b) .  
-
A Class B Water Supply Operator C e r t i f i c a t e  i s  issued t o  persons who 
demonstrate a  p r a c t i c a l  working knowledge o f  f i  1 t r a t i o n ,  f i  1 t r a t i o n  and 
aera t ion ,  and i o n  exchange water t rea tment  systems, and who have f u l f i l l e d  
t h e  requi rements  o f  Class C and D ope ra to r s  (See i n f r a  notes 14, 16 ) .  - I d .  
5 51 3 ( b ) .  
A Class C Water Supply Operator C e r t i f i c a t e  i s  issued t o  persons who 
demonstrate a  p r a c t i c a l  working knowledge o f  chemical f eed ing  and 
d i s i n f e c t i o n  water supp ly  t rea tment  and who have met t h e  C l  ass D (see  
i n f r a  no te  16) requi rements .  - I d .  5 51 3 ( c ) .  
I d  .- 5 501 ( c )  . 
-
A Class D Water Supply Operator C e r t i f i c a t e  i s  issued t o  persons who 
demonstrate a  p r a c t i c a l  working know1 edge o f  water system pumpage, 
s torage,  and d i s t r i b u t i o n .  - Id.  5 513(d) .  
I d .  5 501 ( d ) .  
-
See S u b t i t l e  F, 5 603.103. Al though t h e  s t a t u t e  ment ions t he  requi rement  
o f  a  w r i t t e n  c o n t r a c t  f i l e d  w i t h  IEPA, t h e  Agency cons iders  t h e  
N o t i f i c a t i o n  form as a c o n t r a c t  between t he  cus tod ian  o f  t h e  supply  and 
t h e  c e r t i f i e d  ope ra to r .  
Ill. Rev. S ta t .  ch. 111 1/2, $5 510, 511. 
I d .  5 510(a) .  
-
I d .  5 5 1 0 ( d ) ( l ) .  
-
I d .  5 51 0 (d )  ( 2 ) .  
-
I d .  5 510 (d ) (3 ) .  
-
The r u l e s  p e r t a i n i n g  t o  t h e  ope ra t i on  o f  a  pub1 i c  water supp ly  are 
S u b t i t l e  F, supra no te  7. 
Ill. Rev. S t a t .  ch. 111 1/2, 5 510 (d ) (4 ) .  
I d .  5 51 0 (g )  . 
-
I d .  
-
I d .  5 512. 
-
The A d v i s o r y  Board c o n s i s t s  o f  t h e  Agency D i r e c t o r  and f i v e  o t h e r  members 
appoin ted b y  t h e  Governor. One o f  t h e  members must be t h e  c h i e f  e x e c u t i v e  
o f f i c e r  o f  a  m u n i c i p a l i t y  o p e r a t i n g  i t s  own m u n i c i p a l  water p l a n t .  A l l  
appoin ted members must have an a c t i v e  i n t e r e s t  and background i n  water 
supp ly  management and o p e r a t i  on. The appoin ted members of t h e  Adv iso ry  
Board serve w i t h o u t  compensation f o r  a  term o f  f i v e  years .  - I d .  5 511. 
1d. 
-
S u b t i t l e  F, 5 680.703. 
111. Rev. S t a t .  ch.  111 112, 5 514. 
I d .  
-
I d .  5 515. 
-
I d .  5 518(a) .  
-
I d .  99 518(b) ( c )  , 522. 
-
I d .  5 520. The s t a t u t e ,  $ 521, p e r m i t s  IEPA t o  g r a n t  " l i m i t e d "  
-
c e r t i f i c a t e s  under c e r t a i n  c o n d i t i o n s .  IEPA does n o t  c u r r e n t l y  i s s u e  
l i m i t e d  c e r t i f i c a t e s .  
S u b t i t l e  F, P a r t  680. 
I d .  5 680.201-.203. 
-
I d .  5 680.301-,306. 
-
See supra notes 10, 13, 14, 16. 
S u b t i t l e  F, 5 680.401. 
I d .  5 680.402. 
-
I d .  5 680,501-,503. 
-
I d .  5 680.302-. 303. 
-
I d .  Subpart F. 
-
I d .  Subpart  G .  
-
Ill. Rev. S t a t .  ch. 111 112, $ 523 (1983) .  
I d .  $6 1001 -45. 
-
I d .  T i t l e  I V :  P u b l i c  Water Suppl ies ,  $5 1014-1019. 
-
I d .  5 1014. 
-
I d .  5 1015. See a l s o  T i t l e  X o f  t h e  A c t  r e g a r d i n g  p e r m i t s  
-
The " o f f i c i a l  cus tod ian"  o f  a  water supp ly  i s  "any o f f i c e r  o f  an 
o r g a n i z a t i o n  which i s  t h e  owner o r  o p e r a t o r  o f  a  p u b l i c  water supply,  and 
who has d i r e c t  a d m i n i s t r a t i v e  r e s p o n s i b i l i t y  f o r  t h e  supply . "  S u b t i t l e  F, 
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I d .  $ 603.101. 
-
I d .  The EPA must be n o t i f i e d  w i t h i n  15 days o f  any change i n  ownership o r  
-
r e s p o n s i b l e  pe rsonne l .  - I d .  $ 603.105. N o t i f i c a t i o n  i s  n o t  v a l i d  un less  
t h e  new owner o r  r e s p o n s i b l e  personnel  i n d i c a t e s  acceptance o f  t h e  d u t i e s  
i n  t h e  n o t i f i c a t i o n  document. 
Ill. Rev. S t a t .  ch.  111 112, 501-523 (1983) .  
Water t h a t  has n o t  y e t  passed th rough  t h e  t r e a t m e n t  system i s  known as raw 
water  . 
S u b t i t l e  F, $ 604.501. 
I d .  $ 604.502. 
-
I d .  $5 604.101-.405. 
-
I d .  $5 604.101-.I05 
-
I d .  $5 604.201-.204. 
7
I d .  $9 604.301-,303. 
- .  
S u b t i t l e  F, P a r t  605. 
I d .  $ 605.102. 
-
I d .  $ 605.103-.108. 
-
I d .  $ 605.109. 
-
I d .  6 604.401.404. See Ill. Rev. S t a t .  ch.  111 1/2, 5 1017(b)  (1983),  
-
which s p e c i f i e s  c r i t e r i a  f o r  exempt ion f r o m  t h e  c h l o r i n a t i o n  requ i rement .  . 
T h i  s 1 aw was amended r e c e n t l y .  See T e c h n i c a l  Pol  i c y  Statements, sup ra  
n o t e  80, $ 653.607, which i n c o r p o r a t e s  t h e  requ i rements  o f  t h e  amended 
s t a t u t e .  
Ill. Rev. S t a t .  ch .  111 112, 5 12191 (1981) .  T h i s  Ac t  r e q u i r e s  t h a t  a 
f l o u r i d e  i o n  c o n c e n t r a t i o n  r e p o r t e d  as F o f  0.9 t o  1.2 m g l l i t e r  be 
m a i n t a i n e d  i n  a l l  p u b l i c  water  supp ly  d i s t r i b u t i o n  systems. See a l s o  
S u b t i t l e  F, $ 604.405. 
I d .  fj 604.101-.103. 
-
I d .  5 606.101. 
-
I d .  $ 606.102. Repor ts  mus t  be made w i t h i n  40 days a f t e r  t h e  t e s t ,  
-
measurement, o r  a n a l y s i s ,  and f a i l u r e s  t o  comply must be r e p o r t e d  w i t h i n  
48 hours .  
I d .  $ 607.106. 
-
I d .  Records o f  b a c t e r i o l o g i c a l  ana lyses must be kep t  f o r  n o t  l e s s  t h a n  
-
f i v e  years ;  r e c o r d s  o f  chemical  ana lyses must be kep t  f o r  n o t  l e s s  than  
t e n  years .  
I d .  These reco rds  must be kep t  f o r  a p e r i o d  o f  n o t  l e s s  than t h r e e  
-
years .  
I d .  These r e c o r d s  must be k e p t '  f o r  a p e r i o d  o f  n o t  l e s s  t h a n  t e n  years .  
-
I d .  V a r i  ances f r o m  Agency r e g u l  a t i o n s  a re  granted,  pursuant  t o  I 1  1 . Rev. 
-
S t a t .  ch. 11 1 112, 55 1035-1038 (1983) ,  o n l y  on a showing t h a t  compl iance 
w i t h  a r e g u l a t i o n  o r  requ i rement  would impose an a r b i t r a r y  o r  unreasonable 
h a r d s h i p .  The v a r i a n c e  process i n v o l v e s  a p e t i t i o n  t o  t h e  Agency, an 
Agency i n v e s t i g a t i o n ,  and a h e a r i n g  b e f o r e  t h e  Po l  1 u t i  on C o n t r o l  Board. 
I d .  5 607.101. 
-
I d .  5 607.102. 
-
I d .  5 607.103. I f  t h e  o f f i c i a l  c u s t o d i a n  f a i l s  t o  ac t ,  IEPA can i s s u e  t h e  
-
b o i l  o r d e r .  Boi  1 o r d e r s  a r e  a l s o  r e q u i r e d  f o r  c e r t a i n  water  p ressure  
emergencies . 
I d .  5 607.103. 
-
I d .  5 607.104. Cross connec t ions  l i n k  two d i f f e r e n t  sources o f  supp ly .  
-
I d .  
-
I d .  5 606.201. 
-
I d .  5 606.201-.204. N o t i c e  t o  IEPA i s  r e q u i r e d  b y  5 606.102. 
-
CHAPTER 5 
GENERAL CHARACTER1 S T 1  CS AND COST ANALYSES 
OF RURAL WATER SYSTEMS 
The expend i tu re  and general  phys i ca l  p r o p e r t i e s  o f  r u r a l  wa te r  
d i s t r i c t s  i n  I l l i n o i s  a re  f i r s t  desc r ibed  i n  t h i s  chap te r .  Subsequently, 
ana lyses o f  o p e r a t i n g  cos t s  and se lec ted  c a p i t a l  cos t s  a re  presented. 
The purpose o f  these d e s c r i p t i o n s  and analyses i s  t o  1 )  p rov ide  an 
unders tanding o f  t he  n a t u r e  of r u r a l  wa te r  systems rega rd i ng  t h e i r  
volume o f  ou tpu t ,  number of users,  d e n s i t y  o f  users  and m i l e s  of 
p i p e l i n e ,  2 )  suggest t h e  genera l  cos ts  o f  r u r a l  wa te r  se r v i ces  per  
user  and p e r  q u a n t i t y  of wa te r  p rov i ded  and t h e  r e l a t i o n s h i p  between 
o p e r a t i n g  o u t l a y s  and deb t  se r v i ce ,  and 3 )  analyze t h e  f a c t o r s  
i n f l u e n c i n g  t h e  ope ra t i ng  and i n i t i a l  c a p i t a l  cos t s  o f  r u r a l  wa te r  
- 
systems w i t h  spec ia l  emphasis on impact o f  s i ze .  
.Three da ta  sources a re  employed i n  t h e  c o s t  and phys i ca l  c h a r a c t e r i s t i c  
ana l ys i s .  The f i r s t  source i s  from a  b r i e f  m a i l  survey o f  t he  5 9  I l l i n o i s  
r u r a l  wa te r  d i s t r i c t s .  A t o t a l  o f  5 1  surveys were completed and re tu rned  
f o r  a  response r a t e  o f  86  percen t .  Survey da ta  i n c l u d e d  i n f o r m a t i o n  on 
years  o f  ope ra t i on ,  m i l e s  of p i p e l i n e ,  number o f  users ,  wa te r  source and 
c u r r e n t  water  r a t e  schedule. The survey da ta  was supplelr~ented w i t h  
expend i tu re  i n f o r m a t i o n  a v a i l a b l e  i n  t h e  f i l e s  o f  t h e  I 1  l i n o i s  s t a t e  
o f f i c e  o f  t h e  Farmers Home Admin i s t r a t i on .  Because o f  t he  p a u c i t y  o f  
complete records,  expend i tu re  da ta  f o r  t h e  yea rs  1978 th rough  1980 were 
c o l l e c t e d .  The sample of wa te r  d i s t r i c t s  used i n  t h e  o p e r a t i n g  c o s t  
a n a l y s i s  i n c l u d e d  obse rva t i ons  on 36 d i f f e r e n t  d i s t r i c t s  ove r  t h e  t h r e e  
yea rs  f o r  a  combined t o t a l  sample s i z e  o f  62 .  Some d i s t r i c t s  had data 
i n  more than one year .  To account f o r  p r i c e  l e v e l  changes, da ta  were 
ad jus ted  t o  a  1978 base us i ng  t he  GNP imp81 i c i t  p r i c e  d e f l a t o r  f o r  s t a t e  
and 1  oca l  goverrlmer~t purchases. Matching t h e  expend i tu re  da ta  and t h e  
survey da ta  t o  p rov i de  observa t ions  on user  d e n s i t y  reduced t h e  number 
of complete expend i t u re  records  t o  45 .  Th i s  sample p rov ided  t h e  d e s c r i p t i v e  
i n f o r m a t i o n  on d i s t r i c t  c o s t  c h a r a c t e r i s t i c s  and was a1 so used t o  s t a t i s t i c a l l y  
analyze pe r  u n i t  o p e r a t i n g  costs .  
The t h i r d  da ta  s e t  on se lec ted  c a p i t a l  cos t s  f rom I l l i n o i s  r u r a l  
wa te r  systems was ob ta ined  frorn b i d  t a b u l a t i o n s  f i l e d  a t  t he  I l l i r ~ o i s  
s t a t e  o f f i c e  o f  t h e  Farmers Home Admin i s t r a t i on .  A t o t a l  o f  180 b i d  
t a b u l a t i o n s  o f  c o n s t r u c t i o n  p r o j e c t s  awarded d u r i n g  t h e  p e r i o d  1970 
t o  1981 was c o l l e c t e d .  The p r o j e c t s  undertaken were f o r  t he  c r e a t i o n  
and/or expansion and improvement o f  r u r a l  water  d i s t r i b u t i o n  systems i n  
t h e  s ta te .  
GENERAL CHARACTERISTICS 
The water  systems s tud ied  i n  I l l i n o i s  se rv i ng  un incorpora ted  areas t h a t  
have rece i ved  f i n a n c i  a1 ass is tance  f rom t h e  Farmers Home A d m i n i s t r a t i o n  
va ry  i n  s i z e  from 15 t o  2,400 users and range i n  o u t p u t  f rom about 3 t o  
158 m i l l i o n  ga l l ons  pe r  y e a r  (Table 5.1). The m a j o r i t y  of I l l i n o i s  
Table 5 . 1  
General C h a r a c t e r i s t i c s  o f  I 1  1  i n o i  s  Rural  
'Water D i s t r i c t s ,  November 1982 
1 
Number 
j C h a r a c t e r i s t i c  Mean Median Minimum Maximum Repor t ing 
i 
Years i n  Operat ion 8.6 8 1 17 5 1 
I 
Number of users  400.6 278 15 2,400 5 0 
M i l e s  o f  L i ne  71.0 5 0 2 380 4 4 
Customers Per M i l e  o f  L i n e  5.6* - - 1.9 33.3 43 
Sur face 
T 
Water Source 5 3 47 5 1 
Yes 
(%) +- 
Purchase Water 84 16 5 1 
* A weighted mean ob ta ined  by d i v i d i n g  t o t a l  u s e r s  by t o t a l  m i l e s  of l i n e .  
systems a re  between f i v e  and 10 yea rs  o l d .  About 19 percen t  had been 
i n  o p e r a t i o n  l e s s  than  f i v e  years ,  w h i l e  28 pe rcen t  were i n  o p e r a t i o n  
f o r  more than  t e n  yea rs  i n  1982. Reported m i l e s  o f  p i p e  v a r i e d  f rom 2  
t o  380 w i t h  a  mean o f  71  m i l e s  and a  median o f  50 m i l es .  The median 
number o f  users  r epo r t ed  was 278 w h i l e  use r  d e n s i t y  ranged between 1.9 
and 33.3 users  p e r  m i l e  of p ipe .  
I n t e r e s t i n g l y ,  about  53 pe rcen t  o f  t h e  d i s t r i c t s  r e p o r t e d  t h e i r  
source o f  wa te r  as w e l l  o r  ground water  w h i l e  47 percen t  i n d i c a t e d  t h e y  
r e l i e d  on su r f ace  wate r  sources- - r i ve rs ,  r e s e r v o i r s ,  l akes .  Most d i s t r i c t s  
i n d i c a t e d  t hey  purchased wate r - - t rea ted  o r  raw. Only 16 percen t  s a i d  
t hey  buy no water .  Th i s  suggests t h e  i n t e r c o n n e c t i o n  o f  water  systems, 
t o  some ex ten t ,  f o r  t h e  buy ing and s e l l i n g  o f  water  among d i s t r i c t s ,  w i t h  
c i t i e s  o r  towns and w i t h  o t h e r  p o s s i b l e  sources. N e i t h e r  t h e  degree o f  
i n t e r c o n n e c t i o n  no r  t h e  d e t a i l s  on wate r  t r a n s f e r s  and t r a n s a c t i o n s  were 
obta ined.  A d d i t i o n a l  i n f o r m a t i o n  on wate r  "who lesa l ing"  i n c l u d i n g  c o n t r a c t  
terms, p r i c i n g  p o l i c i e s  and l e g a l  i m p l i c a t i o n s  would be o f  i n t e r e s t  f o r  
water  p o l  i c y  p l ann ing  and ana l ys i s .  
A d d i t i o n a l  d e t a i l s  on se lec ted  d i s t r i c t  c h a r a c t e r i s t i c s  a r e  
presented i n  F i gu re  5.1. S u r p r i s i n g l y ,  about t h e  same p r o p o r t i o n  o f  
r e p o r t i n g  d i s t r i c t s  had 80 o r  more m i l e s  o f  1  i n e  as had l e s s  than  t e n  
m i l es .  About 27 pe rcen t  of t h e  districts repo r t ed  f r om 20 t o  39 m i l e s  
o f  l i n e .  
Two common measures o f  water  system s i z e  t h a t  a r e  impo r tan t  i n  
unders tanding t h e  uniqueness o f  p r o v i d i n g  p o t a b l e  wa te r  t o  farmers and 
o t h e r  r e s i d e n t s  i n  t h e  coun t r ys i de  a re  1 )  users  per  m i l e  o f  p i p e  o r  
use r  d e n s i t y  and 2)  volume of p roduc t i on  g e n e r a l l y  measured i n  m i l  1  i o n s  
o f  g a l l o n s  p e r  year .  The f i r s t  s i z e  measure i n c o r p o r a t e s  two aspects  
o f  c o l l e c t i v e l y  p rov ided  r u r a l  wa te r  se r v i ce .  The f i r s t  i s  t he  g e n e r a l l y  
smal l  number o f  users.  A 1965 I 1  l i n o i s  s tudy  of urban pub1 i c  wa te r  
supp ly  u t i l i t i e s  t h a t  i n c l u d e d  485 systems s e r v i n g  71  pe rcen t  o f  
t h e  s t a t e ' s  p o p u l a t i o n  r epo r t ed  t h a t  56 percen t  o f  t he  urban systems 
served popu la t i ons  ove r  1,000 ( A f i f i  and Bassie,  1969). I n  c o n t r a s t ,  
Percent 
o n l y  5  r u r a l  systems i n  I 1  l i n o i s  r epo r t ed  ove r  1,000 customers w i t h  74 
pe rcen t  r e p o r t e d  s e r v i n g  l e s s  than 500 customers and about 30 percen t  
s e r v i n g  l e s s  than 200 customers. A  s tudy o f  r u r a l  wa te r  systems i n  
t h e  5  s t a t e s  o f  Iowa, M i ssou r i ,  Nebraska, Nor th  Dakota, and South 
Dakota r e p o r t e d  6 1  pe rcen t  o f  t he  systems i n  these s t a t e s  served 500 
o r  fewer  users  (Gessaman and Janovec, 1982). 
The second dimension of r u r a l  water  s e r v i c e  r e f l e c t e d  i n  t h e  user  
per  m i l e  o f  p i p e  measure o f  s i z e  i s  t he  s p a t i a l  aspect  o f  t h e  se r v i ce .  
Rural wa te r  system users  a re  n o t  concen t ra ted  o r  c l u s t e r e d  
i n  communit ies b u t  s c a t t e r e d  i n  low d e n s i t i e s  across t h e  coun t r ys i de  
1  i v i n g  on farms, r u r a l  acreages and noncont iguous r e s i d e n t i a l  s i t e s .  
About an equal p r o p o r t i o n  (20  pe rcen t )  o f  systems repo r t ed  use r  
d e n s i t i e s  o f  l e s s  than 5  users  pe r  m i l e  o f  p i p e l i n e  and 20 o r  more users  
p e r  m i l e  o f  l i n e .  However, t h e  5  th rough  9  user  p e r  m i l e  o f  l i n e  ca tegory  
dominates. About 38 pe rcen t  of t h e  d i s t r i c t s  f e l l  i n  t h i s  s i z e  range. 
About 22 pe rcen t  of t h e  d i s t r i c t s  had between 10 and 19 users  p e r  m i l e  
o f  l i n e .  
The second s i z e  measure, g a l l o n s  o f  water  so ld ,  i n d i c a t e s  t h a t  t h e  
m a j o r i t y  ( 7 1  pe rcen t )  o f  t h e  r e p o r t i r ~ g  d i s t r i c t s  s e l l  l e s s  than  20 m i l  l i o n  
g a l l o n s  o f  wa te r  annua l l y  w i t h  about 13 pe rcen t  r e p o r t i n g  sa l es  o f  l e s s  
than 5  m i l l i o n  ga l l ons ,  31  pe rcen t  w i t h  sa l es  of 5  th rough  9 m i l l i o n  
ga l l ons ,  and 27 Percen t  w i t h  sa l es  of 10 through 19 m i l l i o n  ga l l ons .  
Only 7 pe rcen t  r e p o r t e d  annual sa les  of 80 o r  more m i l l i o n  g a l l o n s  of 
water.  
Tab1 e  5.2 r e p o r t s  addi  ti orla1 d i s t r i c t  c h a r a c t e r i s t i c s  broken down 
by users  p e r  m i l e  o f  l i n e .  T h i s  breakdown i s  f o r  t he  45 cases i n  t he  more 
d e t a i l e d  d a t a  s e t  t h a t  i n c l udes  t h e  c o s t  i n f o r m a t i o n .  Two genera l  t r ends  
a r e  suggested by t h e  i n f o rma t i on  i n  t h i s  t a b l e .  F i r s t ,  t h e  d i s t r i c t s  w i t h  
l owe r  u s e r  d e n s i t i e s  t end  t o  have bo th  more m i l e s  o f  p i p e  and more users .  
As r u r a l  d i s t r i c t s  i n c l u d e  a  l a r g e r  area i n  t h e i r  j u r i s d i c t i o n ,  as i n d i c a t e d  
by t he  m i l e s  o f  l i n e ,  t~ inc rease  t h e  number o f  customers, t h e  users  p e r  
Table 5.2 
Selected I 1  1  i n o i s  Rural water  D i s t r i c t  C h a r a c t e r i s t i c s  
by Users Per M i l e  of  L i ne  
Users Per Average Number Average M i l e s  Average Average Gallonage Water Per 
M i l e  o f  of Users Per o f  L i ne  Number o f  Water Sold Per User Per 
L i ne  M i l e  o f  L i ne  o f  Users Year (m gal  . ) Year 
5t g a l . )  
. . . . - - - 
Less than 5 3.9 145.6 553.6 25.82 46.64 
5 t o  9 7.5 54.0 397.5 20.65 51.95 
10 t o  14 11.8 37.0 410.0 35.43 86.41 
15 t o  19 17.2 8.6 144.3 23.27 161.26 
20 and Over 28.1  7 .1  186.2 9.17 49.25 
F u l l  Sample 12.2 57.3 371.6 21.86 58.83 
m i l e  o f  1  i n e  dec l i nes .  Second, t he  average g a l l o n s  o f  water  so ld  does 
n o t  va ry  s u b s t a n t i a l l y  among t h e  ca tego r i es  o f  user  d e n s i t i e s .  The 
excep t ions  a r e  d i s t r i c t s  w i t h  20 and over  users  p e r  m i l e  o f  l i n e .  One 
exp lana t i on  f o r  t h i s  might  be t h a t  these systems serve fewer farms which 
may have h ighe r  consumption r a t e s  than nonfarm customers. 
A s i m i l a r  s e t  o f  d e s c r i p t i o n s  a r e  presented i n  Table 5.3 b u t  w i t h  
t he  d i s t r i c t s  c lassed by t h e  q u a n t i t y  o f  water  so ld .  The i n f o r m a t i o n  i n  
Table 5.3 r e i n f o r c e s  t h e  no t i ons  evidenced i n  t he  p rev ious  t a b l e .  F i r s t ,  
as t h e  q u a n t i t y  o f  water  s o l d  increases,  t he  average m i l e s  o f  l i n e  and 
t h e  average number o f  users  a l s o  inc rease  and concomi tan t l y  the  average 
number o f  users  p e r  m i l e  o f  l i n e  g e n e r a l l y  dec l i nes .  Th is  suggests t h a t  
i f  t h e r e  a r e  economies o f  s i z e  i n  t h e  p r o v i s i o n  o f  wa te r  se rv ices ,  as 
most s t u d i e s  o f  t h e  water  u t i l i t y  i n d u s t r y  have repor ted ,  r u r a l  water  
systems may face  a  dilemma i f  lower  user  d e n s i t i e s  a r e  assoc ia ted  w i t h  
diseconomies ( A f i f i  and Bassie, 1969; Ki tchen, 1977). To cap tu re  lower  
p e r  u n i t  cos t s  through increased ou tpu t ,  systems need t o  add customers. 
Table 5.3 
Se lec ted  I 1  1  i n o i  s  Rural Water D i s t r i c t  C h a r a c t e r i s t i c s  
by Q u a n t i t y  o f  Water Sold  Per Year 
- -- - - - - . - 
Q u a n t i t y  o f  Average Number Average M i l e s  Average Average Gal lonage Water Per 
Water Sold  o f  Users Per o f  L i n e  Number o f  Water Sold  Per User Per 
Per Year M i l e  o f  L i n e  O f  Users Year (m g a l .  ) Year 
(m ga l  ( t g a l .  
Less than 5 20.9 11.8 127.0 3.83 30.16 
5 t o  9 12.4 22.6 167.8 7.09 42.25 
10 t o  19 10.3 41.2 282.9 12.86 45.46 
20 t o  39 13.9 125.3 570.7 28.45 49.85 
40 t o  79 8.6 108.5 733.6 48.42 66.00 
80 and Over 8.4 186.7 1,122.7 94.34 84.03 
F u l l  Sample 12.2 57.3 371.6 21.86 58.83 
And i n  adding customers, t he  i n i t i a l  evidence suggests t h a t  use r  d e n s i t y  
d e c l i n e s  p o s s i b l y  coun te r i ng  t h e  lower  cos t s  captured w i t h  inc reased  
wate r  sa l  es. 
I n  genera l ,  t h e  r u r a l  water  systems i n  I l l i n o i s  a r e  smal l ,  i n  a  
r e l a t i v e  sense, whether measured by user  d e n s i t y  o r  volume o f  wa te r  sa les .  
Because these two c h a r a c t e r i s t i c s  a re  argued t o  be ma jo r  f a c t o r s  i n  
de te rm in i ng  t h e  c o s t  o f  p r o v i d i n g  r u r a l  water  se r v i ce ,  t h e y  a re  used as 
c l a s s i f i c a t i o n  ca tego r i es  t o  descr ibe  t h e  expend i tu res  o f  t he  I1 1 i n o i  s 
r u r a l  wa te r  systems u s i n g  t h e  c o s t  sample o f  45 cases (Moberg, 1976). 
RURAL WATER DISTRICT COSTS 
U n l i k e  many se rv i ces  p rov i ded  c o l l e c t i v e l y ,  wa te r  s e r v i c e  has 
t r a d i t i o n a l  l y  been t r e a t e d  as a  s e l f  suppo r t i ng  e n t e r p r i s e  n o t  subs id ized  
w i t h  l o c a l  t a x  revenues. Water se r v i ces  a re  g e n e r a l l y  p a i d  f o r  by users.  1 
Thus, t o  be s e l f  suppo r t i ng  i n  t h e  l o n g  run,  enough revenue must be c o l l e c t e d  
frorn custorrlers t o  cover  cos ts .  
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General Cost Charac te r i  s t i  cs  
The month ly  es t imate  o f  average (DS - S) , on a per  user  bas is ,  
f o r  t he  sample o f  45 cases on I l l i n o i s  r u r a l  water  systems i s  about 
$6.00 (Tab le  5.4) .  For t he  r u r a l  systems i n  f i v e  n o r t h  c e n t r a l  s ta tes ,  
Table 5.4 
Per User Cost C h a r a c t e r i s t i c s  o f  I 1  1 i n o i s  
Rural Water D i s t r i c t s  by Users Per M i l e  o f  L ine  
User Per  Month ly  Month ly  Month ly  Month ly  Vlonthly 
M i l e  o f  L i n e  Sa la r y  Treatment Debt Operat ing To ta l  
Expense Cost Se rv i ce  Expense Expense 
( 1 )  (21 ( 3 )  ( 4 )  ( 3 ) + ( 4 )  
Less than 5 $2.01 $. 8 1  $7.32 $9.29 $16.61 
5 t o  9 1.75 .97 5.78 8.35 14.13 
10 t o  14 2.38 .57 5.32 8.49 13.81 
15 t o  19 3.46 1.03 7.08 11.02 18.10 
20 and Over 1.82 .54 5.10 5.64 10.74 
F u l l  Sample 2.03 .79 5.97 8.20 14.17 
t h e  month ly  p e r  use r  n e t  c a p i t a l  charge v a r i e d  between $6 f o r  smal l  
i ndeb ted  systems t o  $20 f o r  l a r g e  indeb ted  systems'. The o v e r a l l  average 
r e p o r t e d  f o r  Iowa, Nebraska, M issour i ,  Nor th  Dakota, and South Dakota 
was $14 p e r  month pe r  user  (Gessaman and Janovec, 1982, p. 24). The 
comparable f i g u r e  f o r  r u r a l  water  systems i n  Ohio i s  $11.70. The amort ized 
subs id ized  c a p i t a l  c o s t  pe r  user  o f  r u r a l  systems was repo r ted  i n  Ohio as 
be ing  between two and f o u r  t imes t h e  amount p a i d  i n  many urban areas f o r  
t o t a l  month ly  wate r  s e r v i c e  cos t s  ( W h i t l a t c h  and Asplund, 1981, p. 310). 
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Table 5.5 
Per User Cost C h a r a c t e r i s t i c s  o f  I 1  1  i n o i s  
Rural  Water D i s t r i c t s  by Q u a n t i t y  of Water Sold Per Year 
-. 
Q u a n t i t y  o f  Month ly  Month ly  Month ly  Month ly  Month ly  
Water Sold  Sal a r y  Treatment Debt Operat ing To ta l  
Per Year Expense Cost Se rv i ce  Expense Expense 
( m  g a l .  ) ( 1 )  ( 2 )  ( 3 )  ( 4  ( 3 ) + ( 4 )  
Less than  5 $1.54 $. 60 $5.90 $6.15 $12.05 
5 t o  9 2.48 .58  4.78 7.69 12.47 
10 t o  19 1 .41 .84  6.43 7.96 14.39 
20 t o  39 2.14 .44  5.97 9.42 15.39 
40 t o  79 2.33 1.25 6.56 10.10 16.66 
8 0  and Over 2.52 1.28 8.40 9.94 18.34 
F u l l  Sample 2.03 .79  5.97 8 .20 14.17 
Th is  i s  up f r om an average o f  $5.90 pe r  user  f o r  systems s e l l i n g  l e s s  than 
f i v e  m i l l i o n  ga l l ons .  H igh volume systems tend t o  have more m i l e s  o f  l i n e  
and 1  a r g e r  p l a n t s  r e q u i r i n g  more i n i t i a l  c a p i t a l  investment .  Ev i den t l y ,  
t h e  number o f  customers i s  n o t  inc reased  p r o p o r t i o n a t e l y  caus ing h i ghe r  
p e r  use r  deb t  s e r v i c e  ou t l ays  i n  systems s e l l i n g  more water .  Because 
o f  t h e  h i g h e r  deb t  s e r v i c e  out1 ays, t o t a l  month ly  average expendi t u r e s  
p e r  user  a re  h i ghe r  f o r  t h e  l a r g e r  systems ($18.34) than  t he  smal l  systems 
when system s i z e  i s  measured by wa te r  volume. 
The genera l  n o t i o n  t h a t  pe r  u n i t  ope ra t i ng  cos t s  va r y  i n v e r s e l y  
w i t h  user  d e n s i t y  and w i t h  t h e  volume o f  o u t o u t  i s  observed i n  
Table 5.6. Here annual expend i tu re  da ta  p e r  m i l l i o n  g a l l o n s  o f  wa te r  
s o l d  a re  o rgan ized  by user  d e n s i t y  i n  t h e  upper h a l f  o f  t h e  t a b l e  and 
by q u a n t i t y  o f  wa te r  s o l d  i n  t h e  lower  h a l f  o f  t h e  t a b l e .  Bo th  breakdowns 
suppor t  t he  c o n t e n t i o n  t h a t  t h e r e  a re  economies o f  s i z e  i n  r u r a l  water  
s e r v i  ce p r o v i s i o n .  Annual average o p e r a t i n g  expend i tu res  p e r  m i  1  l i o n  
g a l l o n s  d e c l i n e d  f r om $3,026 f o r  systems w i t h  l e s s  than f i v e  users  
p e r  m i l e  o f  l i n e  t o  $1,446 f o r  t h e  most dense systems and f r om 
Table  5.6 
Cost C h a r a c t e r i s t i c s  o f  I 1  1 i n o i s  Rura l  Water D i s t r i c t s  
by Users Per  M i l e  o f  L i n e  and Q u a n t i t y  o f  Water S o l d  
Users Per Annual Sa l  a r y  Annual Annual Debt Annual O p e r a t i  r ~ g  
lvli 1 e o f  Expense Treatment S e r v i c e  Expense 
L i n e  Cost 
( 1 )  ( 2 )  ( 3 )  ( 4 )  
p e r  m i l l i o n  g a l l o n s  
Less t h a n  5 $678.99 $379.84 $2,330.44 $3,025.99 
5 t o  9 437.74 27 1.69 1,690.23 2,267.93 
10 t o  14 481.27 86.97 989.52 1,716.76 
15 t o  19 478.07 42.52 1,255.75 1,743.93 
20 and Over 457.01 128.73 1,400.78 1,446.34 
F u l l  Sample 499.31 220.72 1,622.42 2,134.56 
Ar~nual  
T o t a l  
Expense 
( 3 ) + ( 4 )  
Q u a n t i t y  o f  Annual S a l a r y  Annual Annual Debt Annual O p e r a t i n g  Annual 
Water S o l d  Expense Treatment  S e r v i c e  Expense T o t a l  
Per Year Cost  Expense 
(m g a l .  ) ( 1 )  ( 2 )  ( 3  ( 4 )  ( 3 ) + ( 4 )  
p e r  mi 11 i o n  g a l l o n s  
Less t h a n  5 $555.22 $325.73 $2,623.90 $2,722.05 $5,345.95 
20 t o  39 510.90 79.27 1,475.53 2,306.52 3,782.05 
40 t o  79 335.43 181.25 1,133.93 1,697.14 2,831.07 
80 and Over 333.94 180.76 1,219.81 1,402.71 2,622.52 
F u l l  Sample 499.31 220.72 1,622.42 2,134.56 3,756.98 
$2,722 f o r  systems s e l  l i n q  l e s s  t h a n  5,000,000 q a l  l o n s  p e r  y e a r  t o  an 
average o f  $1,403 f o r  systems s e l l  i n g  80 o r  more m i l  1 i o n  g a l l o n s  
a n n u a l l y .  The average s a l a r y  o u t l a y s  and t r e a t m e n t  c o s t s  f o l l o w  a s i m i l a r  
p a t t e r n .  The t r e n d  f o r  annual average d e b t  s e r v i c e  p e r  m i l l i o n  g a l l o n s  
o f  w a t e r  s o l d  i s  somewhat l e s s  p r e v a l e n t ,  y e t  under b o t h  methods of  measur ing 
s i z e ,  annual average d e b t  s e r v i c e  p e r  volume o f  o u t p u t  was more f o r  systems 
with the smallest output and those with the leas t  dense service areas 
than for  the systems with the largest output and those with the most 
dense service areas. For the sample of 45 cases, the average total  
annual outlay was $3,757 per million gallons of water. Adjusting 
the operating outlays to  1980 dollars increased the per million gallon 
average to  $4,133. 
Operating Cost Analysis 
The descriptive evidence suggests rural water systems with a 
larger output of water may be more ef f ic ien t  and provide water services 
a t  lower per unit operating costs. However, other factors ,  such as 
user density may inhibi t  the realization of these eff ic iencies .  To 
investigate possible s ize economies in rural water services a s t a t i s t i ca l  
cost analysis was conducted. While s ize economies in the public sector 
have been the subject of a number of studies,  few analyses focus on rural 
areas where, as has been demonstrated, low densities present particular 
chal lenges (e.  g .  , Fox e t  a1 . , 1979; Hirsch, 1968). 
The s t a t i s t i c a l  analysis focuses on the average operating cost of 
rural water services. Of concern i s  the impact of a number of factors 
on the average operating costs of collectively supplying one million 
gallons of potable water per year to  farmers and other customers of 
I1 1 inoi s '  rural water systems. Of particular in te res t  i s  the relationship 
between the quantity of water provided and per unit operating costs. 
Water Service Operating Costs. For analytical purposes i t  i s  
useful to  divide 1 ocal services into those characterized by horizontal ly 
integrated production, by vert ical ly  integrated production and by 
circular ly integrated production (Hirsch, 1968). This c lassif icat ion 
provides, amorlg other things, a framework for  generalizing about the 
expected relationship between unit costs of services and output. 
Water supply services are produced in ver t ical ly  integrated 
processes. Vertical ly  integrated services are expected to  exhibit  
t e c h n i c a l  e f f i c i e n c i e s  ove r  a  wide range of ou tpu t  l e v e l s .  The p r o v i s i o n  
o f  these s e r v i  ces i s  cha rac te r i zed  by successive 1  eve1 s  o f  p roduc t ion ,  
which tend t o  be r e l a t i v e l y  more c a p i t a l  i n t e n s i v e ,  a l l  c o n t r i b u t i n g  
va lue added t o  t h e  se rv i ce .  Other  v e r t i c a l  l y  produced se rv i ces  i n  a d d i t i o n  
t o  water  suppl  i e s  i n c l u d e  sewage d isposa l  , some publ i c  heal t h  s e r v i c e s  
(e. g., h o s p i t a l  s )  , publ i c  t r a n s p o r t a t i o n  and r e f u s e  c o l  l e c t i o n  and d i sposa l .  
The success ive l e v e l s  o f  p roduc t i on  f o r  v e r t i c a l  l y  i n t e g r a t e d  water  
se rv i ces  i n c l u d e  1 )  t h e  c o l l e c t i o n  o r  pumping of raw water,  2) t h e  t r ans -  
p o r t i n g  of  raw wate r  from a  source o f  supply, 3 )  t he  t rea tment  o f  t he  
water, and 4 )  t h e  s to rage  and d i s t r i b u t i o n  o f  t r e a t e d  water  t o  users  
(Hines, 1969). The i n v e s t i g a t i o n  o f  t h e  ope ra t i ng  cos t  o f  these a c t i v i t i e s  
i nvo l ves  e i t h e r  1)  t h e  examinat ion o f  t he  economic behav io r  o f  one p roduc t i on  
u n i t  o r  system ove r  a  number o f  yea rs  o r  2 )  t h e  a n a l y s i s  o f  a  number o f  
systems i n  a  s p e c i f i c  t ime per iod .  For t h e  former approach t o  y i e l d  
i n f o r m a t i o n  on t echn i ca l  e f f i c i e n c i e s ,  t h e  observa t ions  have t o  be ove r  
a  t ime  when t h e  system be ing  s tud ied  exper ienced s u b s t a n t i a l  growth. Wi th  
the  l a t t e r  method, t h e  assumption i s  t h a t  t he  v a r i a t i o n  among systems i s  
s i m i l a r  t o  t he  v a r i a t i o n  t h a t  would occur  w i t h i n  one system over  t ime 
(Johnston, 1960). The l a t t e r  method was used here s i nce  a v a i l a b l e  da ta  
i s  c ross  s e c t i o n a l .  
Operat ing cos t s  assoc ia ted  w i t h  t he  f o u r  successive l e v e l s  o f  
water  supp ly  s e r v i c e  p roduc t i on  a re  t he  o u t l a y s  f o r  c o l l e c t i o n  o r  
pumpage, t reatment ,  transrni ss ion  and d i s t r i b u t i o n ,  account ing and 
b i l l i n g  expenses and a d m i n i s t r a t i o n  and general  overhead. These i tems 
i n c l u d e  bo th  commodity and customer cos ts .  Factors  expected t o  a f f e c t  
these ou t1  ays i n c l u d e  t h e  q u a n t i t y  and qual  i ty  o f  s e r v i c e  produced, 
s e r v i c e  c o n d i t i o n s  a f f e c t i n g  i n p u t s  (e.  g. , raw water  qual  i t y )  , f a c t o r  
p r i c e  l e v e l s  and t h e  l e v e l  o f  technology and p r o d u c t i v i t y  (H i rsch ,  1965). 
S p e c i f i c a l l y ,  t h e  amount o f  p o t a b l e  water  prov ided,  as a  d i r e c t  
measure o f  ou tpu t ,  i s  impo r tan t  i n  de te rmin ing  t he  re1  a t i o n s h i p  between 
o p e r a t i n g  cos ts  and t he  s i z e  of  water  supply  systems. Economies o f  s i z e  
i n  wate r  se rv i ces  have beer1 t h e  focus o f  a  l i r r ~ i t e d  number o f  s t ud ies  
of  water  u t i l i t i e s .  These s tud ies  have g e n e r a l l y  been concerned w i t h  
water supp l i es  i n  i nco rpo ra ted  areas and average v a r i a b l e  cos t s .  For 
example, i n  a  s tudy  o f  rnur~ ic ipa l  water  a u t h o r i t i e s  i n  Pennsylvania, 
Daugherty and Jansma ( 1973) observed s i  gn i  f i cant  s i z e  economies f o r  
systems us ing  a  su r f ace  water  supply.  Andrews (1971) a l s o  found evidence 
of  d e c l i n i n g  u n i t  ope ra t i ng  cos ts  i n  h i s  s tudy  o f  New England water  
u t i l i t i e s .  The wate r  systerns i n  79 Ohio c i t i e s  hav ing  ove r  5,000 people 
were i n v e s t i g a t e d  by Cosgrove and Hushak (1972). Decl i n i n g  average u n i t  
c o s t  curves were repo r ted  w i t h  s i g n i f i c a n t  cos t  r educ t i ons  a v a i l a b l e  i n  
c i t i e s  w i t h  more than 50,000 people.  Hines (1969) regressed average u n i t  
c o s t  on ad jus ted  p l a n t  investment  f o r  wa te r  se rv i ces  i n  se lec ted  Wisconsin 
communities. Since ad jus ted  p l a n t  i nves t r r~e r~ t  and ou tpu t  were p o s i t i v e l y  
co r re l a ted ,  Hines suggested t h a t  t h e  i n v e r s e  r e l a t i o n s h i p  observed between 
average u n i t  cos t s  and p l a n t  investment  revea led  economies o f  s i ze .  K i t chen  
(1977) es t imated  a  U-shaped average ope ra t i ng  c o s t  f u n c t i o n  f o r  water  
se rv i ces  w i t h  da ta  frorn 49 Canadian c i t i e s  w i t h  popu la t i ons  i n  excess 
of  10,000. 
S tud ies  of r u r a l  water systems i n c l u d e  1 )  an i n v e s t i g a t i o n  by 
Johnson and Hobgood (1973) o f  62 Lou is iana  systems, 2 )  an i n v e s t i g a t i o n  
of  57 Oklahoma systems by S l o g g e t t  and Badger (1974), and 3 )  an econorr~ic 
eng inee r i ng  s tudy  by Moberg (1976).  These s tud ies  a re  1  i m i  t e d  by t h e i r  
use of  number o f  users  o r  d e n s i t y  o f  users  as t he  o n l y  o u t p u t  measure. 
A  compl i c a t i n g  f a c t o r  i n  s tudy ing  t e c h n i c a l  e f f i c i e n c i e s  i n  water  
supp ly  se rv i ces ,  as t h e  d e s c r i p t i v e  c h a r a c t e r i s t i c s  suggest, i s  t h a t  t h e  
d e n s i t y  o f  users  may have an e f f e c t  on o p e r a t i n g  cos t s  and economies o f  
s i ze .  As d e n s i t i e s  become lower,  f o r  example, v a r i a b l e  d e l i v e r y  cos t s  
cou ld  i nc rease  as t h e  s e r v i c e  i s  p rov ided  over  a  l a r g e r  area. Th i s  
aspect  o f  water  se rv i ces  becomes c r i t i c a l  f o r  r u r a l  systems where low 
user  d e n s i t y  i s  the  norm. Using an economic eng ineer ing  approach, 
Moberg (1976) observed r u r a l  water  system pre-connect ion "suppor t  cos t s "  
t o  r i s e  as t h e  number of  connect ions decreased. Daugherty and Jansma 
(1973) found t h e  number o f  users  p o s i t i v e l y  a f f e c t e d  mun ic ipa l  wa te r  
s e r v i c e  average u n i t  ope ra t i ng  cos ts .  N e i t h e r  s tudy  approached the 
s p a t i a l  i s sue  d i r e c t l y  by a d j u s t i n g  users  f o r  t he  area served. The number 
o f  users  may p l ace  d i r e c t  upward p ressure  on t h e  customer c o s t  p o r t i o n  o f  
p e r  u n i t  o p e r a t i n g  cos ts  by r e q u i r i n g  more o u t l a y s  f o r  a c t i v i t i e s  l i k e  
meter  reading,  o p e r a t i o n  and maintenance and admini  s t r a t i  ve overhead. 
I n  a d d i t i o n ,  however, t h e  s p a t i a l  d i s t r i b u t i o n  o f  t h e  users  may a l s o  impact  
ope ra t i ng  cos t s  as t h e  s e r v i c e  i s  p rov i ded  a t  v a r y i n g  d e n s i t i e s .  Lower 
d e n s i t i e s  a r e  expected t o  p lace  upward pressure on o p e r a t i n g  cos ts .  
An aspect  r e l a t e d  t o  t h e  number o f  users  i s  the  t ype  o f  users- -  
r e s i d e n t i  a1 , commercial o r  i n d u s t r i a l  . Data 1  i m i t a t i o n s  prevented any 
ad justments  f o r  t y p e  o f  user .  For r u r a l  wa te r  se r v i ce ,  however, r e s i d e n t i a l  
household wa te r  use dominates (Gessarnan and Janovec, 1982). 
The qua1 i ty of wa te r  supply  se r v i ces  i s  determined p r i r r ~ a r i  l y  by 
the  q u a l i t y  o f  t r e a t e d  water.  The c o s t  o f  t r e a t i n g  raw water  depends on 
1)  t h e  i n i t i a l  q u a l i t y  o f  t h e  raw wate r  and 2 )  t he  q u a l i t y  o f  t h e  po tab le  
water  produced. Sur face  wate r  supp l ies ,  which have g r e a t e r  t u r b i d i t y ,  
more o b j e c t i o n a b l e  t a s t e s  and/or odors and a  h i ghe r  b a c t e r i a l  count  than 
ground water ,  commonly y i e l d  lower  q u a l i t y  raw wate r  than  ground water  
supp l i es  (Cosgrove and Hushak, 1972). Accord ing ly ,  t h e  source o f  supp ly  
has been found t o  have an impo r tan t  bea r i ng  on o p e r a t i n g  cos ts .  S p e c i f i c a l l y ,  
K i t chen  (1977) found o p e r a t i n g  cos t s  t o  be $33 more pe r  m i l  1  i o n  g a l l o n s  when 
sur face  supp l ies ,  r a t h e r  than ground wate r  supp l i es ,  were used. Thus, t h e  
lower  t he  q u a l i t y  o f  raw water ,  t he  h i ghe r  t h e  average u n i t  o p e r a t i n g  cos ts ,  
o t h e r  t h i n g s  equal .  
The purchase of e i t h e r  raw o r  t r e a t e d  water  f rom another  system 
would be expected t o  have a  p o s i t i v e  i n f l u e n c e  on c o s t s  i f  t h e  s e l l e r  
f o l l o w e d  a  c o s t  p l u s  p r i c i n g  p o l i c y .  K i t chen  (1977) found average ope ra t i ng  
cos ts  were inc reased  $124 p e r  m i  11 i o n  ga l  l ons ,  on average, when water  was 
purchased. 
Other  s e r v i c e  c o n d i t i o n s  t h a t  a f f e c t  o p e r a t i n g  c o s t s  a re  t he  weather 
and t h e  topography i n  t h e  s e r v i c e  area. Cold weather w i l l  l i k e l y  i nc rease  
maintenance ou t1  ays, whi 1  e  extreme d i f f e r e n c e s  i n  e l e v a t i o n  between source 
o f  supp ly  and users  w i l l  i n c rease  c o l l e c t i o n  o r  pumpage o u t l a y s  and p o s s i b l y  
s to rage  and d i s t r i b u t i o n  o u t l a y s .  
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Operat ing Cost Model and Data. To t e s t  t h e  p r o p o s i t i o n s  about t h e  
impacts o f  t h e  above v a r i a b l e s ,  i n c l u d i n g  t h e  q u a n t i t y  o f  water ,  on average 
u n i t  o p e r a t i n g  costs ,  t h e  f o l l o w i n g  genera l i zed  model was es t imated  
AUC = f(QNTY, Q N T Y ~ ,  USRSy TRTCST, PRCH, TOPO, CLMT, EFF, WAGE) 
where : 
AUC = average ope ra t i ng  c o s t  p e r  m i l l i o n  g a l l o n s  (PMG) o f  
water  p e r  year ,  
QNTY = t h e  q u a n t i t y  o f  wa te r  supp l i ed  i n  m i l l i o n  ga l l ons  pe r  
year ,  
USRS = number o f  users  o r  number o f  users  p e r  m i l e  o f  p ipe,  
TRTCST = t r ea tmen t  cos t s  PMG o f  wa te r  supp l i ed  i n  s tandard ized 
form, 
PRCH = wate r  purchased measured as a  percen t  o f  wa te r  supp l ied ,  
TOPO = 1 f o r  rough topography, 0  o therwise,  
CLMT = county  average annual percentage o f  f r o s t  f r e e  days, 
EFF = system e f f i c i e n c y  measured as a  r a t i o  o f  wa te r  supp l i ed  
t o  water .  produced, and 
WAGE = s a l a r y  o u t l a y s  PMG o f  water  supp l ied  i n  s tandard ized 
form. 
The da ta  used t o  es t imate  t he  average u n i t  o p e r a t i n g  c o s t  model 
were t h e  sample o f  cases c o l l e c t e d  f rom water  d i s t r i c t  records  a v a i l a b l e  
i n  t h e  I l l i n o i s  s t a t e  o f f i c e  o f  t h e  Farmers Home Admin i s t r a t i on .  Average 
o p e r a t i n g  c o s t  p e r  m i l l i o n  g a l l o n s  o f  wa te r  (AUC) was measured by 
s u b t r a c t i n g  debt payments f rom r e p o r t e d  t o t a l  o p e r a t i n g  c o s t s  and d i v i d i n g  
by t h e  q u a n t i t y  o f  wa te r  suppl ied.  Debt payments were exc luded because 
t hey  more l i k e l y  r e f l e c t  t h e  age o f  t he  system and i n i t i a l  f i n a n c i a l  
arrangements than  t he  v a r i a b l e  p roduc t i on  cos t s  assoc ia ted  w i t h  p r o v i d i n g  
wa te r  se rv ices .  
The number o f  users  (USRS) r e f e r s  t o  t h e  number o f  b i l l i n g  l o c a t i o n s ,  
which i s  n o t  n e c e s s a r i l y  t h e  number o f  connect ions.  Mob i le  home parks 
p resen t  t h e  most observed d e v i a t i o n .  When park  owners p rov ide  water  
as p a r t  of space r e n t ,  parks a re  counted as one use r  even though t h e  
number of households served i s  g r e a t e r  than one. Accord ing ly ,  USRS 
unders ta tes  t h e  number of households served b u t  n o t  by a  s i g n i f i c a n t  
amount. To a d j u s t  f o r  use r  dens i t y ,  i n  two o f  t he  equat ions USRS was 
sca led  by m i l e s  of p ipe1 i n e  a v a i l a b l e  f rom the  survey o f  I 1  1  i n o i s '  
r u r a l  water  d i s t r i c t s .  
The amount o f  water  a  d i s t r i c t  purchases i s  r epo r ted  o n l y  i n  d o l l a r  
terms r e f l e c t i n g  bo th  t h e  pe r  u n i t  p r i c e  and t he  q u a n t i t y  purchased. 
Water. purchases (PRCH) a re  measured by t h e  percen t  o f  ope ra t i ng  cos t s  
( exc lud ing  deb t )  represented by o u t l  ays f o r  purchased water.  
To a d j u s t  f o r  topograph ica l  d i f f e r e n c e s  a  b i n a r y  v a r i a b l e  (TOPO) i s  
used. TOPO d i s t i n g u i s h e s  between systems se rv i ng  re1  a t i v e l y  f l a t  areas 
and systems whose areas have more re1  i e f .  Th i s  i s  a d m i t t e d l y  a  crude 
measure and i s  i n  need o f  a d d i t i o n a l  re f inement .  The p r o p o r t i o n  of f r o s t  
f ree  days i n  t h e  county  where a  system (CLMT) i s  l oca ted  i s  used t o  
account f o r  v a r i a t i o n s  i n  c l i m a t i c  c o n d i t i o n s .  
Treatment cos t s  (TRTCST) a re  measured on a  p e r  u n i t  bas i s  and 
i n c l u d e  t h e  o u t l a y s  f o r  suppl i e s  and chemicals.  To ta l  s a l a r y  o u t l a y s  
were sca led  by wate r  suppl i ed t o  measure WAGE. WAGE, t he re fo re ,  r e f  1  e c t s  
bo th  f a c t o r  cos t s  and l a b o r  use e f f i c i e n c y .  These two v a r i a b l e s  were 
s tandard ized  us ing  t h e  respec t i ve  sample means and s tandard dev ia t i ons .  
TRTCST and WAGE as measured a re  used as sur roga tes  f o r  raw water  q u a l i t y  
and l a b o r  f a c t o r  c o s t  d i f f e r e n c e s .  No d i r e c t  measures o f  these v a r i a b l e s  
were avai  1  able.  Because t rea tment  c o s t  and sa l  a r y  o u t l  ays rep resen t  a  
ma jo r  c o n t r i b u t i o n  t o  ope ra t i ng  costs ,  t h e y  were s tandard ized  f o r  t h e  
ana l ys i s .  As such, t hey  a r e  used as p rox ies  f o r  e x p l a i n i n g  d i f f e r e n c e s  
i n  o p e r a t i n g  cos t s  due t o  d i f f e r e n c e s  i n  raw wate r  q u a l i t y  and wage 
ra tes .2  The s imp le  c o r r e l a t i o n  c o e f f i c i e n t  m a t r i x  i s  presented i n  
Table 5.7 f o r  t he  sample o f  45 cases. 
S t a t i s t i c a l  Cost Est imates. The genera l  c o s t  f u n c t i o n  was es t imated  
i n  l i n e a r  form us ing  OLS reg ress ion  a n a l y s i s  (see Table 5.8) .  I n  genera l ,  
t he  model performed reasonably  w e l l ,  account ing f o r  about 70 percen t  o f  
t h e  v a r i a t i o n  i n  averaae ope ra t i ng  cos ts .  Equat ions 1 and 2  i n c l u d e  a  
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Table 5.8 
S t a t i s t i c a l  Operat ing Cost Ana lys is  o f  I 1  1 i n o i  s 
Rural Water Systemsa 
I 
Va r i ab le  Equat ion 1 Equat ion 2 Equat ion 3 Equat ion 4 
i QNTY 
USRS/PIPE MILES -- - --- -33.88 
(2.51)* 
TRTCST 
WAGE 
EFF 
CLMT 
PRCH 
Constant 
Adj  R~ 
a. Numbers i n  parentheses a re  t h e  abso lu te  va lues o f  t h e  t - r a t i o s .  
* S i g n i f i c a n t  a t  t h e  5% l e v e l .  
** S i g n i f i c a n t  a t  t h e  10% l e v e l .  
q u a d r a t i c  v a r i a b l e  f o r  QNTY and number o f  users  (USRS). The s i g n i f i c a n t  
2  and o p p o s i t e l y  s igned c o e f f i c i e n t s  f o r  QNTY and QNTY suggest a  U-shaped 
r e l a t i o n s h i p  between c o s t  and ou tpu t .  The average o p e r a t i n g  c o s t  d e c l i n e s  
up t o  about 110 m i l l i o n  g a l l o n s  o f  p o t a b l e  wa te r  p e r  y e a r  and then  inc reases  
w i t h  t h e  q u a n t i t y  o f  wa te r  supp l i ed  p e r  year .  These r e s u l t s  i n d i c a t e  t h a t  
pe r  u n i t  o p e r a t i n g  cos ts  d e c l i n e  by about  $3.50 as o u t p u t  goes f r om 100 t o  
101 m i l  1  i o n  g a l l o n s  p e r  year ,  cete2. i~ paribus. On t h e  o t h e r  hand, pe r  
u n i t  o p e r a t i n g  cos t s  i nc rease  by about  $3.30 as o u t p u t  inc reases  t o  121 
from 120 m i l l i o n  g a l l o n s  p e r  year .  However, o n l y  two observa t ions  were 
a t  o r  above 110 m i l  l i o n  g a l l o n s  per  year .  
The c o e f f i c i e r r t s  on s tandard ized  t r ea tmen t  c o s t s  (TRTCST) and 
s tandard ized  wages (WAGE) were p o s i t i v e  and s i g n i f i c a n t l y  r e1  a ted  t o  
pe r  u n i t  o p e r a t i n g  cos t s  as hypothesized. As wate r  se r v i ces  became 
more e f f i c i e n t  because o f  e i t h e r  l e s s  wa te r  l o s s  and/or reduced management 
e r r o r ,  p e r  u n i t  o p e r a t i n g  cos t s  were reduced. Th i s  i s  i n d i c a t e d  by t h e  
nega t i ve  s i g n i f i c a n t  c o e f f i c i e n t  f o r  EFF. The c o e f f i c i e n t  f o r  t h e  pro-  
p o r t i o n  o f  f r o s t  f r e e  days (CLMT) i n  equa t ion  1 was nega t i ve  as expected. 
However, i t  was n o t  s i g n i f i c a n t .  Thus, CLMT was exc luded f r om t h e  o the r  
equat ions.  A  more r e f i n e d  measure o f  c l i m a t e  i s  p robab l y  needed. The 
c o e f f i c i e n t  on t h e  p r o p o r t i o n  o f  wa te r  purchased (PRCH) was p o s i t i v e  
and s i g n i f i c a n t l y  r e l a t e d  t o  o p e r a t i n g  cos t s  i n  equa t ions  1 and 2. 
TOPO was s i g n i f i c a n t  a t  t h e  10 percen t  l e v e l  i n  equa t i on  2, b u t  
had a  s i gn  o p p o s i t e  t h a t  expected. Because t he  sou thern  p a r t  o f  I l l i n o i s  
has g e n e r a l l y  rougher  t e r r a i n ,  TOPO may be c a p t u r i n g  b o t h  a  c o s t  reduc ing  
c l i m a t e  f a c t o r  as w e l l  as t h e  c o s t  i n c r e a s i n g  t opog raph i ca l  f a c t o r .  The 
dominance o f  t h e  c l i m a t e  f a c t o r  may u n d e r l i e  t he  n e g a t i v e  s i g n  on the 
c o e f f i c i e n t  f o r  ~ 0 ~ 0 . ~  The change i n  t h e  s i z e  and s i g n i f i c a n c e  o f  TOPO1s 
c o e f f i c i e n t  when CLMT i s  exc luded i n  equa t i on  2  suppor ts  t h i s  con ten t i on .  
The p o s i t i v e  s i g n i f i c a n t  c o e f f i c i e n t  on USRS i n  equa t ions  1 and 2  
i n d i c a t e s  t h a t  an a d d i t i o n a l  user  adds about $1.40 t o  t h e  o p e r a t i n g  c o s t s  
o f  p r o v i d i n g  one m i l  l i o n  g a l l o n s  o f  water .  Whi le  t h i s  f i n d i n g  i s  c o n s i s t e n t  
w i t h  Daugherty and Jansma (1973),  no ad justment  i s  made i n  t h i s  s p e c i f i c a t i o n  
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f o r  t he  s p a t i a l  dimension o f  wa te r  se r v i ces .  To i n v e s t i g a t e  t h e  
r e l a t i o n s h i p  between user  d e n s i t y  and average o p e r a t i n g  cos ts ,  t h e  
c o s t  model was es t i r r~a ted  w i t h  USRS sca led  t o  m i l e s  o f  p i p e l i n e .  These 
r e s u l t s  a re  r epo r t ed  i n  equa t ions  3  and 4. 
The c o e f f i c i e n t  on USRSIPIPE MILES i s  nega t i ve  as hypothes ized and 
s i g n i f i c a n t  a t  t h e  f i v e  pe rcen t  l e v e l .  I n  genera l ,  f o r  every  a d d i t i o n a l  
user  pe r  m i l e  o f  p ipe ,  average o p e r a t i n g  cos t s  dec l i ned  by about  $35 PMG 
of water.  As e v i d e n t  i n  equa t ion  3, t h e  s c a l i n g  o f  USRS by t he  m i l e s  of 
l i n e  reduced t h e  s i z e  and s i g n i f i c a n c e  o f  t h e  c o e f f i c i e n t s  on QNTY and 
QNTY'. A lso,  t he  TOP0 and PRCH1s c o e f f i c i e n t  became i n s i g n i f i c a n t  ( equa t i on  
The i n c l u s i o n  of t h e  s p a t i a l  aspects  o f  r u r a l  water  se r v i ces  r a i s e s  
ques t ions  about t h e  U-shaped r e l a t i o n s h i p  between c o s t  and o u t p u t  r e p o r t e d  
i n  equa t ions  1 and 2. When t h e  q u a d r a t i c  v a r i a b l e  f o r  QNTY was exc luded 
f r om t h e  model a long  w i t h  o t h e r  v a r i a b l e s  shown t o  be n o t  s i g n i f i c a n t  
( equa t i on  4 ) ,  no diseconomies o f  s ca le  a r e  e v i d e n t  ove r  t h e  s i z e  range 
o f  I l l i n o i s  systems s tud ied .  The r e s u l t s  o f  equa t i on  4  i n d i c a t e  average 
o p e r a t i n g  cos t s  d e c l i n e  by about $9.00 f o r  every  a d d i t i o n a l  one m i l  l i o n  
g a l l o n s  o f  wa te r  prov ided.  The a n a l y s i s  suggests t h a t  an a d d i t i o n a l  
supp ly  o f  f o u r  m i l l i o n  g a l l o n s  of wa te r  pe r  y e a r  and a  s imultaneous 
r e d u c t i o n  i n  average user  d e n s i t y  o f  one user  p e r  m i l e  o f  p i p e l i n e  would 
be approx imate ly  c o s t  n e u t r a l  i n  impact.  
The es t imated  r e l a t i o n s h i p  between average o p e r a t i n g  cos t s  and 
q u a n t i t y  o f  wa te r  p rov i ded  i s  presented i n  F i gu re  5.2 f o r  a1 t e r n a t i v e  
use r  d e n s i t i e s ,  i .e . ,  2, 5, 12.23 and 15 users  p e r  m i l e  o f  p i p e l i n e .  
The 12.23 users  p e r  m i l e  o f  l i n e  i s  t he  average d e n s i t y  f o r  t h e  51  
respondent r u r a l  wa te r  d i s t r i c t s .  The o t h e r  d e n s i t i e s  were chosen t o  
demonstrate t h e  s h i f t  i n  t h e  o p e r a t i n g  c o s t  f u n c t i o n  assoc ia ted  w i t h  
changing use r  d e n s i t i e s .  
I m p l i c a t i o n s .  Whi le  a  number o f  f a c t o r s  a f f e c t  t h e  u n i t  o p e r a t i n g  
cos t s  o f  r u r a l  wa te r  se rv ices ,  t h e  p r o v i d i n g  o r g a n i z a t i o n  has l i t t l e  
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c o n t r o l  over  some factors--e.g. ,  p r e v a i l i n g  wages, c l i m a t e  f a c t o r s ,  
topography, raw water  q u a l i t y .  Other c o s t  r e l a t e d  f a c t o r s ,  however, 
i n v o l v e  p o l i c y  choices.  An awareness o f  these f a c t o r s  and t h e i r  r e l a t i o n -  
s h i p  t o  p e r  u n i t  ope ra t i ng  cos t s  i s  i rnpor tar l t  i f  t h e  app rop r i a te  c o s t  
m in im iza t i on  approach i s  t o  be f o l l  owed. 
F i  r s t  , whi l e  t h e  ope ra t i ng  c o s t  o f  p r o v i d i n g  r u r a l  water  s e r v i c e  
was i n i t i a l l y  es t imated  t o  be t he  lowes t  a t  an ou tpu t  o f  approx imate ly  
110 m i l  l i o n  g a l l o n s  p e r  year ,  t h i s  re1  a t i o n s h i p  was n o t  subs tan t i a ted  
a f t e r  adjustments f o r  s p a t i  a1 d i f f e r e n c e s  were made. Economies o f  s i z e  
i n  ope ra t i ng  expendi tures were p resen t  over  t h e  e n t i r e  range o f  I l l i n o i s  
systems s t u d i e d  when user  d e n s i t y  was accounted f o r .  Th is  suggests t h a t  
p e r  u n i t  ope ra t i ng  cos t s  may be reduced w i t h  l a r g e r  sca le  systems, 
perhaps th rough reg iona l  s e r v i c e  p r o v i s i o n .  Second, t h e  r e s u l t s  i n d i c a t e  
t h a t  l owe r  user  dens i t y ,  which i s  c h a r a c t e r i s t i c  o f  l a r g e r  systems, w i l l  
o f f se t  somewhat t h e  sca le  e f f e c t s  assoc ia ted  w i t h  g r e a t e r  ou tpu t .  
C a p i t a l  Cost Ana l ys i s  
Whi le  t h e  a n a l y s i s  of ope ra t i ng  cos t s  c o n t r i b u t e s  t o  t h e  under- 
s t and ing  of one cos t  aspect o f  p r o v i d i n g  r u r a l  wa te r  se rv ices ,  some 
a d d i t i o n a l  i n f o r m a t i o n  on r u r a l  water  system c a p i t a l  requi rements i s  
needed. Wi th  f r on t -end  c o n s t r u c t i o n  g r a n t s  f rom the  f e d e r a l  government 
now reduced and t he  i n t e r e s t  r a t e  on c a p i t a l  borrowed frorrl t he  Farrners 
Home A d m i n i s t r a t i o n  now c l o s e r  t o  market r a t e s ,  t he  annual cos t s  of r u r a l  
water  se rv i ces ,  i n c l u d i n g  debt  se rv i ce ,  which must be r e f l e c t e d  i n  t h e  
wate r  charges l e v i e d  aga ins t  users,  w i l l  be h i ghe r  f o r  newly cons t ruc ted  
systems, o t h e r  t h i n g s  equal.  Th is  inc reases  t h e  pressure t o  keep bo th  
t h e  c a p i t a l  and ope ra t i ng  o u t l a y s  f o r  r u r a l  water  supp ly  systems as 
reasonable as poss ib l e .  Cap i t a l  c o s t  i n f o r m a t i o n  as a  p l a n n i n g  t o o l  
p l a y s  an impo r tan t  r o l e  i n  ach iev ing  t h i s  o b j e c t i v e .  
Rural water  systems a re  unique i n  t h e i r  des ign  f ea tu res ,  as w e l l  
as the  use o f  m a t e r i a l s  and c o n s t r u c t i o n  techniques.  I n  most ins tar lces 
where t h e r e  a r e  few users pe r  m i l e ,  a  two- inch  d iameter  p o l y v i n y l  
c h l o r i d e  (PVC) water  l i n e  i s  used r a t h e r  than t he  s i x - i n c h  l i n e  r e q u i r e d  
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o f  200 hookups was found t o  be 25 percen t  l a r g e r  i n  n o r t h e r n  Missour i  
and 53 pe rcen t  l a r g e r  i n  Oklahoma than i n  t h e  M lssou r i  Ozarks. D i s t r i -  
b u t i o n  system c a p i t a ]  cos t s  were a l s o  found t o  va ry  among these  t h r e e  
areas (Kuehn and Nelson, 1981). 
A n a l y t i c a l  Approach. The da ta  f o r  t he  a n a l y s i s  o f  c a p i t a l  cos ts  
f rom I 1  1  i n o i  s  r u r a l  water  systems were ob ta ined  f rom 180 b i d  t a b u l a t i o n s  
o f  c o n s t r u c t i o n  p r o j e c t s  awarded du r i ng  t h e  p e r i o d  1970 t o  1981 i n  I l l i n o i s .  
The p r o j e c t s  undertaken were f o r  the  c r e a t i o n  and/or expansion and improve- 
ment of r u r a l  wa te r  d i s t r i b u t i o n  systems. Four d i f f e r e n t  c o n t r a c t  types 
were i d e n t i f i e d  f o r  c l a s s i f i c a t i o n  o f  r u r a l  wa te r  systern cons t ruc t i on .  
They a re :  1 )  p i p e l i n e  and d i s t r i b u t i o n  network, 2 )  wa te r  s to rage  f a c i l i t y ,  
3 )  wa te r  t rea tment  f a c i l i t y ,  and 4 )  w e l l  i n s t a l l a t i o n .  Th i s  a n a l y s i s  
s t a t i s t i c a l l y  addresses t h e  c a p i t a l  cos t s  o f  t h e  f i r s t  t h r e e  aspects o f  
r u r a l  water  system cons t ruc t i on .  The avai  1  ab le  da ta  on we1 1  i n s t a l  1  a t i o n  
cos t s  were i n s u f f i c i e n t  t o  pe rm i t  s t a t i s t i c a l  ana l ys i s .  
The t ype  o f  i n f o r m a t i o n  conta ined i n  each b i d  t a b u l a t i o n  v a r i e s  
among p r o j e c t s ,  a l though t h e  b a s i c  i tems a r e  e s s e n t i a l l y  s i m i l a r .  The 
p i p e l i n e  and d i s t r i b u t i o n  network c o n t r a c t s  c o n t a i n  da ta  on p ipes,  va lves,  
p i p e l i n e ,  strearr~, highway and r a i l r o a d  cross ings,  pressure reduc ing  va lves,  
hydrants  and meters. I n  a d d i t i o n ,  some p i p e l i n e  and d i s t r i b u t i o n  c o n t r a c t s  
i n c l u d e  misce l laneous se rv i ces  such as r o c k  excavat ion,  sand back fill, 
l e a k  meters and pumping s t a t i o n s .  As no c o n s i s t e n t  s e t  o f  da ta  i s  a v a i l a b l e  
on these  l a t t e r  i tems ( these  expenses a re  p e c u l i a r  t o  t h e  l o c a t i o n  of t h e  
system and a re  a  f u n c t i o n  o f  t e r r a i n  and topography),  t hey  a r e  n o t  considered 
f o r  emp i r i ca l  model 1  i ng . 
The components o f  t he  p i p e l i n e  and d i s t r i b u t i o n  network i nc l uded  
a re  2  inch ,  3  inch ,  4  inch ,  6 inch ,  8  inch,, and 10 i n c h  p i p e l i n e s .  They 
rep resen t  90 pe rcen t  of t h e  t o t a l  c o s t  o f  t he  d i s t r i b u t i o n  network.  The 
wate r  s to rage  f a c i  1  i ty c o n t r a c t s  p rov ide  t h e  complete c o n s t r u c t i o n  c o s t  
o f  an e l eva ted  o r  ground s to rage  tank, f rom s i t e  p repa ra t i on  and f ounda t i on  
t o  f a b r i c a t i o n ,  e rec t i on ,  and p a i n t i n g .  Data on bo th  ground and e leva ted  
s t o r a g e  tanks  were used. Stand p i p e s  and pneumat ic o r  p r e s s u r i z e d  t y p e  
s to rage  f a c i l i t i e s  were n o t  i n c l u d e d  due t o  t h e  l a c k  o f  an adequate number 
o f  o b s e r v a t i o n s .  
F i n a l l y ,  wa te r  t r e a t m e n t  f a c i l i t y  c o n t r a c t s  were used f o r  d a t a  on 
c o n s t r u c t i o n  c o s t s  o f  wa te r  t r e a t m e n t  p l a n t s .  Treatment p l a n t s  a r e  commonly 
s i z e d  i n  g a l l o n s  p e r  m inu te  (gpm). T h i s  i n f o r m a t i o n ,  however, was n o t  
r e p o r t e d  i n  most cases. The s to rage  c a p a c i t y  o f  t h e  w a t e r  system i n  
g a l l o n s  was used as a  p r o x y  measure f o r  t r e a t m e n t  p l a n t  s i z e .  It must 
be no ted  t h a t  n o t  a l l  b i d  t a b u l a t i o n s  i n c l u d e d  d a t a  on each i t e m  and 
some c o n t r a c t s  had m u l t i p l e  o b s e r v a t i o n s  f o r  a  p a r t i c u l a r  t y p e  o f  component. 
The b i d  d a t a  spans a  12 y e a r  p e r i o d .  The Handy-Whitrr~an Index of 
wa te r  u t i l i t y  c o n s t r u c t i o n  c o s t  f o r  t h e  n o r t h  c e n t r a l  r e g i o n  was used t o  
a d j u s t  a l l  c o s t  f i g u r e s  t o  1981 p r i c e  l e v e l s  (Whitman, Requandt and 
Assoc ia tes,  1981). The s u i  t a b i l  i ty  o f  t h e  Handy-Whi tman Index was v e r i f i e d  
by cornparing t h e  u n i t  c o s t s  f o r  t h e  d i f f e r e n t  components o v e r  t h e  12 y e a r  
p e r i o d  w i t h  t h e  r e l e v a n t  i n d i c e s .  The r e s p e c t i v e  i n d i c e s  adequa te ly  
r e f l e c t e d  t h e  c o s t  t r e n d s  i n  t h e  data .  The p a r t i c u l a r  Handy-Whitman Index 
used i s  p resen ted  i n  t h e  r i g h t  hand column i n  Table  5.9. A1 so presented 
i n  Table  5 .9  a r e  t h e  d e s c r i p t i v e  c h a r a c t e r i s t i c s  o f  t h e  c o n s t r u c t i o n  b i d  
data .  
The i n d i v i d u a l  components o f  t h e  d i s t r i b u t i o n  network  a r e  f i x e d  i n  
p i p e  d imens ion b u t  aggregated o v e r  t y p e  o f  p i p e  m a t e r i a l  (e.g., a  4 i n c h  
p i p e  c o u l d  be composed of asbestos-cement, c a s t - i r o n  o r  P V C ) .  T h i s  i s  
f e l t  t o  be rrlore a p p r o p r i a t e  f o r  r u r a l  wa te r  systerr~ d e s i g n  s i n c e  more i s  
l i k e l y  t o  be known about  p i p e  dimensions needed t o  b u i l d  a  p a r t i c u l a r  
d i s t r i b u t i o n  system t h a n  t h e  q u a l i t y  o r  t h i c k n e s s  o f  p i p e s .  Also,  t h e  
u n i t  c o s t  o f  components v a r i e s  more w i t h  s i z e  than  w i t h  q u a l i t y  o r  m a t e r i a l  
o f  p ipes .  The Index  used t o  d e f l a t e  t h e  p i p e  c o s t  d a t a  was an average of 
a1 1  main components. 
S t a t i s t i c a l  A n a l y s i s .  Regression ana lyses r e l a t i n g  t h e  a d j u s t e d  
c o s t  o f  components t o  s i z e  was conducted. S i z e  i s  t h e  amount o f  corr~ponent 
i n  t h e  b i d  (e.g., 10,000 f e e t  o f  2  i n c h  p i p e ) .  
+myw 11 003mPON~ 
mom ln 
aJr<wwwwwwcl- cl-3aJ333333 
3 Pcl-0 0 0 0 0 0 2. ID ~JTJJTJ~ 
3m~ r cl- cl- 0,,9Z,9,92,9'.S: 
D1cl-uuuuuu 0 -aommmmmm3 
a~m~wlwlwlfnwlwl 3maJ 2 
cl- ra m 
+ m cl- aJ 
3 -I 
7r a 5 1 
wl 3 7r 
7r 
wl 
H 
rt 
m 
3 
0 
r w 
w rr w 
;o 
3-h wl 
O4rNNNOmNO 
. . 
~~~am~m~amw 
w w w 
PmwrNPm03PG NPaqmUl41mNa 
.......... 
mmw~aaqm~~ 
rmrro~~opw NON.. . . . 
NOOOOO03 
cl-ctcl-q~m~rm 000m0000Ocl- 
0 
mmqrtcl-cl-cl-cl-cl- Cnmm00000003 
000 a 
41aOPPNm y"w"wN' 
034141030 mm.. . . 
ONmO 
mmy 5 3 cl- aJmm ======a. 
-I < 3 
- 2 ra fn ct I 
+;am P m P 
r fn m 
amm 1 
11cl- aJ ra<m ra 
m 2. 2 
+ 1 D 1 wl --I -I 
-I m a~ 
aJ 3 
cl- 7r + 
2 
wl 
z 3 m 
cl- wl 
D 
-I 
a 
3 
cl- 
;a 
a~ 
3 
ra 
m 
I 
aJ 3 
P 
'7c = 
J 
-1. 
cl- 
2 3 
H 
3 
n 
m 
X 
C 
wl 
m 
P 
The d i f f e r e n t  s p e c i f i c a t i o n s  o f  t he  reg ress ion  model t e s t e d  a re :  
COST = a9 + a 1  SIZE + e l  ( 1  
COST = bo + bl SIZE + b2 SIZE2 + b3 SIZE3 + e2 ( 2 )  
COST = co + cl LNSIZE + e3 ( 3 )  
LNCOST = do + dl LNSIZE + e4 ( 4  
where 
COST = ad jus ted  c o s t  o f  component i n  $1,000, 
SIZE = s i z e  o f  component i n  1,000 f e e t  o r  1,000 ga l l ons ,  
SIZEP =  SIZE)^, 
SIZE3 =   SIZE)^, 
LNCOST = n a t u r a l  l o g a r i t h m  o f  cos t ,  and 
LNSIZE = n a t u r a l  l o g a r i t h m  o f  s i ze .  
Models ( I ) ,  ( 3 ) ,  and ( 4 )  form a  subset of t h e  group o f  models 
cons idered by N h i t l a t c h  and Asplund (1981). Model ( 2 )  t e s t s  f o r  t h e  
presence o f  econornies o f  sca le  us ing  q u a d r a t i c  and cub i c  s i z e  v a r i a b l e s .  
To s e l e c t  t he  model bes t  f i t t i n g  t he  da ta  on c o s t  and component s i z e  t h e  
c o e f f i c i e n t  o f  determi  n a t i o n  ( ~ 2 ,  ad jus ted  f o r  degrees o f  freedom), t he  
t - r a t i o s  o f  t he  i n d i v i d u a l  r eg ress ion  c o e f f i c i e n t s ,  and t h e  p a t t e r n  o f  
r e s i d u a l  s  were cons idered.  
The c o e f f i c i e n t  o f  de te rmina t ion ,  R2, ad jus ted  f o r  t h e  degrees o f  
freedom measures t h e  percentage o f  v a r i a t i o n  i n  the  dependent v a r i a b l e  
exp la ined  by t h e  independent va r i ab les .  Because t h e  dependent v a r i a b l e  
i s  n o t  t he  same f o r  a l l  models, t h e  R2 a lone i s  n o t  a  s u f f i c i e n t  s t a t i s t i c  
The t - r a t i o  f o r  i n d i v i d u a l  c o e f f i c i e n t s  and t he  p a t t e r n  o f  the  r e s i d u a l s  
were used i n  de te rmin ing  i f  any o f  t h e  bas i c  assumptions o f  t h e  o r d i n a r y  
1  eas t  squares reg ress ion  technique were v i  01 ated.  The models r epo r ted  
were "bes t "  i n  terms o f  these c r i t e r i a .  
A  number o f  r u r a l  wa te r  system components do n o t  have a  s i z e  
d i r r~e r~s io r~  o r  t he  s i z e  f a c t o r  was n o t  a v a i l a b l e  i n  t he  I l l i n o i s  b i d  
con t rac t s ,  e. g  . , hydrants ,  ga te  va lves,  we1 1  i n s t a l  1  a t i  on, meters and 
b u i l d i n g  cons t ruc t i on .  The b i d s  on these i tems repo r ted  p e r  u n i t  cos t s  
bu t  g e n e r a l l y  n o t  t h e  number o f  u n i t s .  Table 5.10 l i s t s  s t a t i s t i c s  f rom 
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t h e  b i ds  on a  number o f  these  components. As w i t h  t h e  components 
v a r i a b l e  i n  s i ze ,  t h e  b i d  c o s t s  were ad jus ted  t o  1981 p r i c e  l e v e l s  us i ng  
t h e  app rop r i a t e  Handy-Whitman Index. These i n d i c e s  a r e  l i s t e d  i n  t h e  l a s t  
column i n  t h i s  t a b l e .  As an example, 52 hyd ran t  b i d s  were a v a i l a b l e  i n  
t h e  I l l i n o i s  c o n s t r u c t i o n  b i d  data.  The average c o s t  p e r  hyd ran t  ranged 
from $363.20 t o  $1,431.98 w i t h  a  mean o f  $858.66. S i m i l a r l y ,  t h e  meters 
averaged $6,483.67 w h i l e  t h e  w e l l  i n s t a l l a t i o n  b i d  mean was $30,528.17. 
Table  5.11 p resen ts  t h e  bes t  e m p i r i c a l  es t ima tes  o f  t h e  c a p i t a l  
c o s t  r e g r e s s i o n  models. The l o g a r i t h m i c  model was se lec ted  f o r  a l l  p i pe  
s i z e s  except  t h e  2  i n c h  p i p e  f o r  which t he  cub i c  equa t i on  was se lec ted .  
The p i p e  models suggest some d e c l i n e  i n  t h e  r a t e  o f  i n c rease  i n  p i p e  cos t s  
w i t h  an inc rease  i n  b i d  s i ze .  Th i s  i n d i c a t e s  a  r e d u c t i o n  i n  average 
cos t .  The e l eva ted  s to rage  t ank  rnodel a1 so suggests a  r e d u c t i o n  i n  average 
c o s t  as s i z e  inc reases .  
Ground s to rage  tanks, t h e  d i s t r i b u t i o n  network,  and t r ea tmen t  p l a n t  
b i d  c o s t s  a re  l i n e a r l y  r e l a t e d  t o  s i ze ,  i n d i c a t i n g  no c o s t  r e d u c t i o n  p e r  
u n i t  f o r  l a r g e r  s i zes .  These f i n d i n g s ,  however, a re  somewhat i n c o n s i s t e n t  
w i t h  r e s u l t s  r e p o r t e d  by W h i t l a t c h  and Asp lu r~d  (1981) i n  t h e i r  a n a l y s i s  
o f  r u r a l  wa te r  systems i n  Ohio. They repo r t ed  some economies o f  s ca le  
f o r  ground s to rage  tanks  and t h e  d i s t r i b u t i o n  network f o r  t h e  range i n  
tanks  and networks s t u d i e d  . 
A  l l m i t a t i o n  of t h e  models r epo r t ed  i n  Table 5.11 i s  t h a t  t h e y  a re  
va l  i d  o n l y  f o r  t h e  range of the  da ta  recorded i n  Table  5.9. Thus, t h e  
equa t ions  should  be used o n l y  w i t h  c a u t i o n  t o  o b t a i n  c a p i t a l  c o s t  i n f o r -  
mat ion beyond t h e  o r i g i n a l  da ta  ranges. As i n d i c a t e d  by t h e  repo r t ed  
ad jus ted  R2s, s i z e  e x p l a i n s  more o f  t he  v a r i a t i o n  i n  some r u r a l  wa te r  
system cornponents t han  o the rs .  Other  f a c t o r s  t h a t  cou ld  a f f e c t  c o n s t r u c t i o n  
b i d s  i n c l u d e  s i t e  s p e c i f i c  c h a r a c t e r i s t i c s  such as topography o r  s o i l  
c o n d i t i o n s  and l o c a t i o n .  Data on these f a c t o r s  a r e  d i f f i c u l t  t o  ob ta i n ,  
and measurement problems a re  a1 so common. However, the ~ 2 s  i n  a l l  b u t  
t h r e e  equa t ions  approach o r  exceed 0.90 suggest ing a  ma jo r  p o r t i o n  o f  
t h e  v a r i a t i o n  i n  b i d  c o s t s  i s  exp la ined  by the  s i z e  v a r i a b l e ( s ) .  
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I n  s p i t e  o f  these l i m i t a t i o n s ,  t h e  s tudy  and use o f  c a p i t a l  c o s t  
i n f o rma t i on ,  l i k e  t h a t  developed here, a long  w i t h  o t h e r  data,  can h e l p  
p rov i de  r u r a l  wa te r  s e r v i c e s  t o  farmers and o t h e r  r e s i d e n t s  o f  t h e  open 
coun t r ys i de  a t  l e a s t  cos t .  T h i s  i s  p a r t i c u l a r l y  impo r tan t  i n  l i g h t  o f  
t h e  r e d i r e c t i o n  i n  f e d e r a l  p o l i c i e s  t h a t  p laces  more o f  t h e  cos ts  o f  new 
r u r a l  water  s e r v i c e  systems on users .  
SUMMARY 
Th i s  chap te r  has presented the  genera l  c h a r a c t e r i s t i c s  o f  t h e  
r u r a l  water  systems se rv i ng  fa rm and nonfarm r u r a l  customers i n  I l l i n o i s .  
I n  genera l ,  t h e  systems a re  smal l  r e l a t i v e  t o  urban wate r  supply  systems 
whether measured by number o f  customers o r  volume o f  ou tpu t .  Also,  t h e  
d i s t r i c t s  a re  cha rac te r i zed  by low use r  d e n s i t y  w i t h  ove r  h a l f  r e p o r t i n g  
l e s s  than  10 users  p e r  m i l e  w i t h  an o v e r a l l  mean d e n s i t y  o f  5.6. Ground 
and su r f ace  wate r  sources were used about e q u a l l y  f o r  s u p p l i e s  o f  raw 
wate r  and 84 percen t  of t h e  r u r a l  systems repo r t ed  buy ing water  f rom some 
suppl i er .  
Low user  d e n s i t y  systems a re  cha rac te r i zed  by r e1  a t i  v e l y  rnore 
customers and more m i l e s  o f  p i p e l i n e  than  systems w i t h  h i ghe r  d e n s i t i e s .  
The average month ly  p e r  user  o u t l a y  by t h e  r u r a l  water  systems i n  I l l i n o i s  
was about  $16.00 i n  1980 w i t h  about 40 pe rcen t  be ing f o r  d e b t  se rv ice .  
I n  genera l  t h e  more dense systerr~s and those w i t h  a  l a r g e r  volume o f  o u t p u t  
had lower  average p e r  use r  and average per  m i l l i o n  g a l l o n s  o f  water  cos t s  
suggest ing t e c h n i c a l  e f f i c i e n c i e s  i n  t he  p r o v i s i o n  o f  r u r a l  water  se r v i ces .  
The o p e r a t i n g  c o s t  a n a l y s i s  and c a p i t a l  c o s t  ana lyses a f f i r m e d  t h e  
i n v e r s e  r e l a t i o n s h i p  between pe r  u n i t  c o s t s  and s i z e .  The fo rmer  a n a l y s i s  
suggested average ope ra t i ng  cos t s  d e c l i n e  by about  $9.00 (1978 d o l l a r s )  f o r  
every  addi  t i o r la1  orbe m i  11 -lor1 ga l  1  ons o f  wa te r  p rov ided .  However, an 
a d d i t i o n a l  supp ly  of fou r  m i l l i o n  g a l l o n s  of water  pe r  y e a r  and a  
s imultaneous r e d u c t i o n  i n  average use r  d e n s i t y  o f  one customer pe r  m i l e  
o f  p i p e l i n e  would be approx imate ly  c o s t  neu t ra l  i n  impact.  Sca le  economies 
were i d e n t i f i e d  f o r  c o n s t r u c t i o n  b i d s  f o r  wa te r  1  i n e s  and e l eva ted  s to rage  
tanks which would f u r t h e r  reduce t h e  average t o t a l  c o s t  o f  water  f o r  l a r g e  
r u r a l  systems. 
Because of t h e  r e d i r e c t i o n  of f e d e r a l  p o l i c i e s ,  rrlore o f  the  cos ts  of 
r u r a l  water  se rv ices  w i l l  be p laced  on t he  users  o f  t he  serv ice .  The r e s u l t s  
o f  t h e  a n a l y s i s  presented i n  t h i s  chap te r  should c o n t r i b u t e  t o  t h e  p r o v i s i o n  
o f  r u r a l  water s e r v i c e s  as e f f i c i e n t l y  as poss ib le .  
Footnotes  
1. The b e n e f i t s  o f  q u a l i t y  p o t a b l e  wa te r  may i n c l u d e  b e n e f i t s  i n  a d d i t i o n  
t o  those cap tu red  by i n d i v i d u a l  u s e r s .  Fo r  example, adequate wa te r  
systems a r e  o f t e n  cons ide red  t h r e s h o l d  n e c e s s i t i e s  i f  a  community i s  
t o  a t t r a c t  i n d u s t r y .  The b e n e f i t s  o f  economic g r o w t h  may be v iewed as 
p u b l i c  i n  n a t u r e  e x t e n d i n g  beyond t h e  i n d i v i d u a l  u s e r  o f  t h e  wa te r  
s e r v i c e  (S igu rdson ,  1982).  F i n a n c i n g  t h e  w a t e r  s e r v i c e  u s i n g  o n l y  
u s e r  f e e s  may r e s u l t  i n  t h e  u n d e r p r o v i s i o n  o f  w a t e r  s e r v i c e  i n  a  
Pare to  sense. Some ev idence  i s  a v a i l a b l e  suggest ing,  however, t h a t  
i n  t h e  case o f  p o p u l a t i o n  growth,  g rowth  precedes t h e  p r o v i s i o n  o f  
h i g h e r  l e v e l s  o f  wa te r  s e r v i c e s ,  n o t  v i c e  ve rsa  (Stam, 1974) .  
2. TRTCST and WAGE were s t a n d a r d i z e d  u s i n g  Ls = (4 -  p ) / o  where X and 
'L 
X a r e  t h e  v e c t o r s  of  o b s e r v a t i o n s  and s t a n d a r d i z e d  o b s e r v a t i o n s  f o r  
'LS 
t h e  r e s p e c t i v e  v a r i a b l e s .  y i s  t h e  mean and a t h e  s tandard  d e v i a t i o n  
o f  t h e  v e c t o r  X. I t  i s  c o n c e i v a b l e  t h a t  t h e  s t a n d a r d i z e d  TRTCST and 
'L 
WAGE a l s o  i n c l u d e  s c a l e  e f f e c t s  and o t h e r  f a c t o r s  such as o p e r a t i n g  
e f f i c i e n c y .  To i n v e s t i g a t e  t h e  e x i s t e n c e  o f  such e f f e c t s ,  t h e  c o s t  
f u n c t i o n  c o u l d  be s p e c i f i e d  as a  systerrl o f  s imu l taneous  e q u a t i o n s .  
However, t h e  c o r r e l a t i o n  m a t r i x  does n o t  s t r o n g l y  s u p p o r t  t h e  need 
f o r  such a  s p e c i f i c a t i o n .  
3. O t h e r  f u n c t i o n a l  forms such as 1  o g a r i  thmi  c  and semi -1 o g a r i  t h m i c  were 
f i t t e d  t o  t h e  o p e r a t i n g  c o s t  da ta .  The l i n e a r  f o r m  y i e l d e d  t h e  b e s t  
f i t  and i s  r e p o r t e d  here.  The s i m p l e  c o r r e l a t i o n  c o e f f i c i e n t  f o r  
TOP0 and CLMT w i t h  t h e  f u l l  sample was .43. S i r n i l a r l y ,  t h e  c o e f f i c i e n t  
between QNTY and USRS was .75. However, e s t i m a t e s  o f  e q u a t i o n s  1 and 
2  e x c l u d i n g  USRS d i f f e r e d  1  i t t l e  from those  r e p o r t e d  s u g g e s t i n g  mu1 ti- 
c o l l i n e a r i t y  i s  n o t  a  ma jo r  problem. When Q N T Y ~  was added as r e p o r t e d  
i n  e q u a t i o n  1, t h e  c o e f f i c i e r l t  on USRS inc reased  i n  b o t h  s i z e  and 
s i g n i f i c a n c e .  
4. A  l i n e a r  programming model can be c i t e d  as a  s i m p l e  example. The 
o b j e c t i v e  f u n c t i o n  i s  t h e  t o t a l  c a p i t a l  c o s t  wh ich  comprises o f  w a t e r  
p r o d u c t i o n  and s t o r a g e ,  w a t e r  t r e a t m e n t ,  and t h e  d i s t r i b u t i o n  network .  
The c a p i t a l  c o s t  a n a l y s i s  p r o v i d e s  an approach t o  e s t i m a t e  t h e  c o e f f i -  
c i e n t s  r e q u i r e d  i n  t h e  o p t i m i z a t i o n  model. 
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CHAPTER 6 
RURAL WATER D I S T R I C T  USERS 
AND WATER DEMAND 
Water has become an economic good. The technology i s  now a v a i l a b l e  
t o  p rov ide  po tab le  wate r  i n  l a r g e  volume t o  urban cen te rs  and on demand 
t o  s c a t t e r e d  farms and r u r a l  res idences i n  t he  open coun t rys ide .  It i s  
a  ma t te r  o f  economics and a  ques t i on  o f  how much users a r e  w i l l i n g  t o  
pay f o r  t h e  d e s i r e d  qual-i ty o f  wa te r  a t  any g iven l o c a t i o n .  I n  t h i s  
chapter  t he  r e l a t i o n s h i p  between q u a n t i t y  o f  water  purchased by households 
served by r u r a l  water systems and p r i c e  i s  analyzed. Water p r i c e s  a re  
organized and l e v i e d  through b l o c k  r a t e  schedules. The r a t i o n a l e  f o r  
these p r i  c i n g  schemes and t h e i r  appl  i c a t i o n  by I 1  1  i n o i  s  r u r a l  water  
d i s t r i c t s  i s  discussed i n  t h e  f i r s t  p a r t  o f  t he  chapter .  Fo l l ow ing  t h i s  
t h e  c h a r a c t e r i s t i c s  o f  a  random sample o f  I 1  1  i n o i s  r u r a l  wa te r  d i s t r i c t  
users  a re  presented. The l a s t  s e c t i o n  p resen ts  i n f o r m a t i o n  on water  
consumpti on and t he  demand f o r  r u r a l  water  se rv ices  . 
The d e s c r i p t i o n s  and analyses i n  t h i s  chapter  b u i l d  on t h e  general 
n o t i o n  o f  b l ock  r a t e  p r i c i n g  schemes f o r  n a t u r a l  monopol i e s  (1  i ke wate r  
supply  s e r v i c e s )  and p resen t  d e t a i  1  ed d e s c r i p t i o n s  o f  r u r a l  water  system 
users,  t h e i r  wa te r  consumption and t h e i r  water expend i tu res .  From a  po l  i c y  
perspec t i ve ,  i t  i s  impo r tan t  t o  understand who t he  users o f  r u r a l  water  
se rv ices  a re  and something about t h e i r  water  consumption behavior .  
The da ta  f o r  these analyses corrles i n  p a r t  f rorr~ t h e  rnail  survey 
completed by 86 pe rcen t  of I 1  1  i n o i s '  r u r a l  water  d i s t r i c t s  which had 
been f inanced,  a t  1  e a s t  p a r t i a l  l y ,  by t h e  Farmers Home Admini s t r a t i o n .  
Water r a t e  schedules were repo r ted  by responding d i s t r i c t s .  I n f o r m a t i o n  
on t he  users of  r u r a l  wa te r  systems was obta ined from a  s t r a t i f i e d  
random sample o f  households served by r u r a l  water  d i s t r i c t s  i n  I l l i n o i s .  
Through a  te lephone i n t e r v i e w ,  surveys were completed on 100 randomly 
se lec ted  users.  The i n t e r v i e w  da ta  was matched w i t h  month ly  water  
consur~ipt ion and expend i tu res  f o r  1982 o b t a i  r~ed  frorn t he  users ' 
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The i n i t i a l  charge may be e i t h e r  a  s e r v i c e  charge o r  a  minimum 
charge. The minimum charge i s  t h e  most common approach and i s  used by  
a l l  o f  I l l i n o i s '  r u r a l  wa te r  systems. The ma jo r  d i f f e r e n c e  between t h e  
s e r v i c e  and minimum charge i s  t h a t  w i t h  t h e  minimum charge the  customer 
i s  e n t i t l e d  t o  a  f i x e d  minirr~u~n q u a n t i t y  o f  water  whether o r  n o t  i t  i s  
consumed. About 58 percen t  o f  t h e  r u r a l  water  systems i n  I l l i n o i s  p rov i de  
1,000 g a l l o n s  w i t h  t he  minimum charge p e r  month and have a  mean month ly  
minimum charge o f  $9.76. These d i s t r i c t s '  minimums ranged f r om $6.00 t o  
$15.00 p e r  month. 
A  t y p i c a l  r u r a l  water  d i s t r i c t  r a t e  schedule i s :  
minirr~urn charge $8.50/month f o r  1,000 ga l  l o n s  
n e x t  4,000 g a l l o n s  a t  $3.15 pe r  1,000 g a l l o n s  
n e x t  5,000 g a l l o n s  a t  $2.25 p e r  1,000 g a l l o n s  
n e x t  10,000 g a l l o n s  a t  $1.75 p e r  1,000 g a l l o n s  
a l l  use ove r  20,000 g a l l o n s  a t  $1.55 pe r  1,000 g a l l o n s  
About 30 pe rcen t  of t h e  r u r a l  systems i n  I l l i n o i s  p rov i ded  2,000 g a l l o n s  
per  month w i t h  t h e  minimum charge. Other f i r s t  b locks  r e p o r t e d  were 
1,500 g a l l o n s ,  3,000 g a l l o n s  and 4,000 ga l l ons .  
The number o f  b l ocks  ranged f rom two t o  seven. About 22 pe rcen t  
o f  t he  r u r a l  I l l i n o i s  d i s t r i c t s  used a  two b l ock  schedule, 13 percen t  a  
t h r e e  b l o c k  schedule, 29 percen t  a  f o u r  b l ock  schedule,  and 33 percen t  
a  f i v e  b l ock  schedule. F i gu re  6 . 1  g r a p h i c a l l y  p resen ts  t h r e e  example 
b l ock  r a t e  p r i c i n g  schemes r e p o r t e d  by I 1  1  i n o i s  r u r a l  wa te r  systems. 
The minimum charges f o r  t h e  t h r e e  example r a t e  schedules a re  $12.00, 
$8.50, and $7.00 w i t h  t h e  f i r s t  two e n t i t l i n g  users  t o  1,000 g a l l o n s  
o f  water  p e r  month and t h e  l a t t e r  schedule e n t i t l i n g  users  t o  2,000 
ga l l ons .  The second b locks  f o r  these schedules a re  2,000 ga l l ons ,  4,000 
ga l  1  ons , and 1,000 ga l  1  ons r e s p e c t i v e l y .  
About one f o u r t h  o f  t h e  r u r a l  system r a t e  schedules r epo r t ed  had 
a  4,000 g a l l o n  second b l ock  and one f o u r t h  had a  1,000 g a l l o n  second b l ock .  
The average r a t e  f o r  t h e  second b l ock  f o r  systems e n t i t l i n g  1,000 g a l l o n s  
w i t h  the minimum charge was $3.78 pe r  1,000 g a l l o n s .  For  a l l  systems 
F igu re  6.1 
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r e p o r t i n g ,  t h e  average r a t e  f o r  t he  second b lock  was $3.70 pe r  1,000 
g a l l o n s  o f  water.  From a u s e r ' s  perspec t i ve ,  t he  r a t e  schedule 
t r aces  t h e  wate r  supply  faced i n  rnaking consurr~ption choices. For  
example, cons ide r i ng  t he  f i r s t  schedule i n  F igu re  6.1, i f  a consumer 
were t o  purchase 4,500 g a l l o n s  o f  water ,  t h e  marg ina l  charge o r  p r i c e  
f o r  t he  l a s t  1,000 g a l l o n s  i s  $4.50. By choosing t o  consume 5,500 
g a l l o n s  r a t h e r  than  4,500, t he  marg ina l  p r i c e  dec l i nes  t o  $4.00 per  
1,000 ga l l ons .  I n  genera l ,  t he  two-par t  p r i c i n g  s t r u c t u r e  r e s u l t s  i n  
lower  marg ina l  and average p r i c e s  as water  use increases.  
For t h e  27 r u r a l  wa te r  systems i n  I l l i n o i s  w i t h  a thousand 
g a l l o n s  o f  wa te r  assoc ia ted  w i t h  t he  minimum charge, t h e  average p r i c e  
per  1,000 g a l l o n s  i s  presented i n  Table 6.1 f o r  month ly  consumption 
l e v e l s  o f  1,000, 2,000, 4,000, 6,000, and 8,000 ga l l ons .  For t he  27 
d i s t r i c t s  i n  t h i s  sample, t h e  average p r i c e  p e r  1,000 g a l l o n s  dec l i nes  
f rom $10.24 t o  $4.05. As t he  minimum charge i s  spread over  more ga l l ons ,  
Average P r i c e  P P ~  1,000 Gal lons o f  Water 
by Number o f  Users i n  D i s t r i c t *  
Number of Average Average P r i c e  Per 1,000 Gal l o n s  For Number of 
Customers 2,000 Gal. 4,000 Gal. 6,000 Gal.  8,000 Gal. D i s t r i c t s  Charge 
Less than  199 $7.65 $5.77 
800 and More 10.13 
F u l l  Sample 10.24 7.13 5.19 4.43 4.05 2 7 
* Average f o r  27 d i s t r i c t s  w i t h  1,000 g a l l o n  minimums. 
the  r e d u c t i o n  i n  t h e  average p e r  u n i t  p r i c e  becomes sma l le r .  Average p r i c e s  
are a l s o  presented by s i z e  o f  water  d i s t r i c t  rr~easured by number o f  users.  
Except f o r  t he  800 and more category,  average per  u n i t  p r i c e  increases as 
t h e  number o f  customers increases.  For example, f o r  4,000 ga l l ons ,  t he  
average p r i c e  inc reases  from $4.45 pe r  thousand g a l l o n s  f o r  systems w i t h  
l e s s  than 200 customers t o  $6.55 f o r  systems w i t h  between 400 and 800 
customers and then d e c l i n e s  t o  $4.84 f o r  t h e  l a r g e r  systems. A ma jo r  
f a c t o r  i n  t h i s  p r i c i n g  c h a r a c t e r i s t i c  i s  t h e  h i ghe r  minimum average 
charge repo r t ed  by t h e  systems w i t h  more customers. However, t h e  smal l  
number o f  observa t ions  f o r  t h e  l a r g e r  d i s t r i c t s  suggests sorne c a u t i o n  
needs t o  be exe rc i sed  i n  g e n e r a l i z i n g  t h i s  tendency. One p o s s i b l e  
e x p l a n a t i o n  f o r  t h i s  tendency i s  t h a t  l a r g e r  systems have g r e a t e r  f i x e d  
p l a n t  and d i s t r i b u t i o n  system cos t s  t h a t  a r e  imbedded i n  deb t  s e r v i c e  
requi rements  and independent o f  t h e  q u a n t i t y  o f  water  so ld .  The p r i n c i p a l  
and i n t e r e s t  payments r e q u i r e  h i ghe r  minimum charges and t hus  h i ghe r  
average p e r  u n i t  p r i c e s  th rough  t h e  r a t e  schedule t o  meet these o b l i g a t i o n s .  
T h i s  i s  c o n s i s t e n t  w i t h  t he  d e s c r i p t i v e  evidence on deb t  s e r v i c e  expend i tu res  
presented i n  Chapter 5. 
CUSTOMER CHARACTERISTICS 
I n  general  , t h e  average I 1  1 i n o i  s r u r a l  water  d i s t r i c t  user  
would l i k e l y  be a nonfarm r u r a l  r e s i d e n t ,  r e p o r t  a 1982 income o f  about  
$17,000, be 49 years  o f  age, be a household c o n t a i n i n g  3 o r  4 persons, 
consume 4.64 thousand g a l l o n s  o f  wa te r  i n  an average rnonth a t  an average 
p r i c e  o f  $5.77 p e r  1,000 g a l l o n s  and pay a water  b i l l  o f  $20.47 p e r  month, 
on average. These user  c h a r a c t e r i s t i c s  a r e  r epo r t ed  i n  Table  6.2. Only 
about 22 pe rcen t  o f  t h e  users  r epo r t ed  t h e i r  occupa t ion  as farmers.  
The c h a r a c t e r i s t i c s  o f  farm users  v a r y  somewhat f rom those  o f  
nonfarm users. As r epo r t ed  i n  Table 6.2 fa rm users  r epo r t ed  a l owe r  
average 1982 income, a h i ghe r  mean age, a l a r g e r  household s i ze ,  more 
wate r  consumpti on, h i ghe r  average wate r  b i  11 s , and t hus  n o t  s u r p r i s i n g l y ,  
lower  average wate r  p r i c e s  f o r  a thousand g a l l o n s  o f  wa te r  than  t h e i r  
nonfarm coun te rpa r t s .  
Whi le  nonfarm users  consurned an average o f  4.29 thousand 
g a l l o n s  p e r  month i n  1982, farm users  recorded average month ly  
consumption r a t e s  o f  5.91 thousand ga l l ons .  Nonfarm users  r epo r t ed  
98 
Table  6 .2  
S e l e c t e d  C h a r a c t e r i s t i c s  o f  I 1  1 i n o i  s Rura l  
Water D i s t r i c t  Usersa 
C h a r a c t e r i s t i c  Mean Standard D e v i a t  i o r ~  M i  nir~iurn Maxirr~urn 
I n  come 
Household S i z e  
Water Consumption 
(1,000 g a l .  p e r  month) 
Water B i  1 1 
( $  p e r  month) 
Average P r i  ce 
( $  p e r  1,000 g a l . )  
I n come 
Age 
Household S i z e  
Water Consumption 
(1,000 g a l .  p e r  month) 
Water B i  11 
( $  p e r  month) 
Average P r i  ce 
( $  p e r  1,000 g a l . )  
Income 
Age 
F u l l  Sample 
$16,958* --- 
4 9 16.27 
3.23 2.32 
4.64 3.76 
Farm Res i dents  
Nonfarm Res idents  
Household S i z e  3.18 2.48 1 10 
Water Consumption 4.29 2.42 
(1,000 g a l .  p e r  month) 
Water B i  11 $19.77 8.63 $7.00 $38.60 
( $  p e r  month) 
Average P r i c e  $5.89 $5.00 $1.41 $39.60 
( $  p e r  1,000 g a l . )  
a. N = random sample o f  100 users .  
* Es t ima ted  f r o m  r e p o r t e d  income c a t e g o r i e s .  
an average age of 48 yea rs  compared t o  53 years  f o r  farrn users .  
Nonfarm use rs '  1982 average income was about 18 pe rcen t  g r e a t e r  
t han  t h e  mean annual income repo r t ed  by f a rm  users  ( i  . e., $17,538 
vs. $14,861). 
F i gu re  6.2 p resen ts  d e t a i l s  on t h e  d i s t r i b u t i o n  o f  I l l i n o i s  r u r a l  
water  d i s t r i c t  users  by income and average month ly  wa te r  consumption. 
The customers e x h i b i t  a  bimodal ir~corne d i  s t r i  b u t i o n  w i t h  30 percen t  
r e p o r t i n g  o v e r  $30,000 income i n  1982 and 24 pe rcen t  r e p o r t i n g  1982 
incomes o f  under $10,000. The r e l a t i v e l y  l a r g e  number o f  r e t i r e d  
users  acounts, i n  p p r t ,  f o r  t h i s  d i s t r i b u t i o n .  About 18 pe rcen t  
o f  t h e  users  i n  t h e  sample i n d i c a t e d  t hey  were r e t i r e d .  
Average wate r  corlsumption a1 so e x h i b i t s  a  bimodal d i s t r i b u t i o n  
w i t h  consumption c l u s t e r e d  around 1 t o  3  thousand g a l l o n s  p e r  month and 
5 t o  10 thousand g a l l o n s  p e r  month. About one t h i r d  o f  t he  users  
recorded wate r  consumption i n  each o f  these ranges w i t h  20 percen t  
consuming, on average, 3  t o  5  thousand ga l  l o n s  p e r  month. 
Tables 6.3, 6.4, and 6.5 p resen t  d e s c r i p t i v e  c h a r a c t e r i s t i c s  o f  
I 1  1  i n o i s  r u r a l  water  system users  broken down by household income, 
average month ly  wa te r  consumption, and average month ly  expend i tu re  f o r  
water  se rv ices ,  r e s p e c t i v e l y .  I n  genera l ,  users  w i t h  h i ghe r  incomes 
had h i ghe r  average wa te r  b i l l s .  Those w i t h  l e s s  than $10,000 r e p o r t e d  
income had 1982 average wate r  b i l l s  o f  $18.19 pe r  rrlor~th w h i l e  users  
r e p o r t i n g  incomes o f  $30,000 and more spent  $22.18 p e r  month f o r  water.  
Cons i s t en t  w i t h  t h e  cha rac te r  o f  b l o c k  r a t e  p r i c e  schedules, the  average 
p r i c e  p e r  thousand ga l  l ons  o f  water  was h i ghes t  f o r  t h e  1  ow income, 
low wa te r  consuming users  and l owes t  f o r  t h e  h i g h  income, h i gh  wate r  
consuming users .  
The h i g h  average age (63  years )  f o r  customers r e p o r t i n g  l e s s  than 
$10,000 1982 income i s  c o n s i s t e n t  w i t h  t h e  l a r g e  number o f  users  
r e p o r t e d  t o  be r e t i r e d .  Ret i rement  incomes a re  g e n e r a l l y  lower  than  t h e  
incomes o f  work ing i n d i v i d u a l s .  I n t e r e s t i n g l y ,  t h e  modal income ca tego r i es  
o f  nonfarm users  a re  l e s s  than $10,000 and $30,000 and over .  Twenty-s ix  
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percen t  o f  t h e  nonfarm users repo r ted  incomes i n  t h e  fo rmer  ca tegory  
w h i l e  32.3 pe rcen t  r epo r ted  incomes i n  t h e  l a t t e r .  The modal income 
ca tego r i es  f o r  farm users were $10,000-$14,999 (27.8 pe rcen t )  and 
$30,000 and ove r  (22.2 pe rcen t ) .  About 17 percen t  o f  t he  f a rm  users  
r e p o r t e d  1982 incomes below $10,000. 
The c h a r a c t e r i s t i c s  o f  r u r a l  water  d i s t r i c t  users  broken down 
by month ly  wa te r  consumption i n  Table 6.4 suggest farm users have somewhat 
h i g h e r  consumption r a t e s  than nonfarm users.  About 41  percen t  of t h e  
farm users recorded average month ly  water  consumption o f  more than f i v e  
thousand ga l  1  ons. Th i  r t y - f o u r  percen t  o f  t h e  nonfarm users recorded 
consumption i n  these ca tegor ies .  However, 13.6 percen t  o f  t he  farm users  
had consumption r a t e s  above 10 thousand g a l l o n s  pe r  month b u t  o n l y  2.6 
percen t  o f  t h e  nonfarm users were i n  t h i s  range. L i ves tock  wa te r i ng  
cou ld  account f o r  these d i f f e r e n c e s ,  however, few farm users i n d i c a t e d  
t hey  r e l i e d  on wate r  f rom r u r a l  systems f o r  l i v e s t o c k .  
The average p r i c e  f o r  1,000 g a l l o n s  o f  water  d e c l i n e d  con t i nuous l y  
across t h e  wate r  consumption ca tego r i es  again r e f l e c t i n g  t h e  s t r u c t u r e  o f  
t h e  b l ock  r a t e  schedules. The average p r i c e  f o r  users  buy ing over  
10,000 g a l l o n s  p e r  month was about one f i f t h  t h e  average p r i c e  p a i d  by 
users  buy ing 1,000 g a l l o n s  o r  l ess .  The $15.32 average p r i c e  f o r  t he  
lowes t  consumption ca tegory  r e f l e c t s  t he  minimum charges o f  t h e  two 
p a r t  p r i c i n g  system. The mean age o f  users  reco rd ing  t h e  lowes t  water  
consumption r a t e s  was 64 years  w h i l e  t h e  mean age o f  users  purchas ing 
10,000 o r  more g a l l o n s  p e r  month was about h a l f  t h i s  a t  36 years.  
The r e 1  a t i o n s h i  p  between household s i z e  and month ly  wate r  consumption 
and expend i tu res  f o r  r u r a l  wa te r  se rv i ces  i s  evidenced i n  Tables 6.4 and 
6.5, r e s p e c t i v e l y .  Households w i t h  more people have h i g h e r  consumption 
r a t e s  and h ighe r  average wate r  b i l l s .  On a  p e r  person bas is ,  smal l  
households p a i d  $4.20 per  month, on average, f o r  r u r a l  wa te r  se rv i ces  
w h i l e  t h e  l a r g e r  households spending over  $20.00 pe r  month, on average, 
pa id  ove r  $7.00 p e r  person f o r  water  se rv ices .  As repo r ted  i n  Table 6.4, 
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48.1 percen t  o f  t he  nonfarm users had water  b i l l s  averaging more 
than $20 pe r  month, w h i l e  36.4 percen t  o f  t he  farm users were 
recorded i n  t h i s  category.  The a s s o c i a t i o n  between customer age and 
low wate r  consumption r a t e s  and water  b i l l s  i s  a l s o  evidenced i n  Table 
6.5. The average age of users  averaging $10.00 and under p e r  month 
f o r  water s e r v i c e  was 65 years .  The mean o u t l a y  f o r  t h i s  group was 
$8.41 p e r  month compared t o  $29.51 f o r  users  i n  t h e  above $20.00 
p e r  month ca tegory  whose average age was 43 years.  
WATER CONSUMPTION 
The user  c h a r a c t e r i s t i c  d e s c r i p t i o n s  p rov ide  evidence t h a t  
average monthly r u r a l  water  s e r v i c e  consumption i s  p o s i t i v e l y  in f luenced  
by household income, number o f  persons i n  t he  household, and a farm 
occupat ion. Concomitant ly,  because of t he  b lock  r a t e  p r i c i n g  schedule, 
increased consumption caused t he  average (and marg ina l  ) per  u n i t  water  
p r i c e  p a i d  by customers t o  d e c l i n e  as more water was purchased. 
Res iden t i a l  wa te r  use i s  a l s o  seasonal across months and c y c l i c a l  
w i t h i n  a  normal day. Evidence e x i s t s  t h a t  t he  peak hours o f  use f o r  
urban r e s i d e n t i a l  customers a re  between n ine  and t e n  i n  t he  morning 
and between seven and e i g h t  i n  t he  evening. Res iden t i a l  water  demand 
j s  a l s o  h i g h e r  i n  t h e  surnmer months than  a t  o t h e r  t imes o f  t he  year .  
A major  c o n t r i b u t o r  t o  t h e  seasona l i t y  i s  t h e  increased demand f o r  
ou tdoor  use d u r i n g  t h e  summer months. Th is  i nc l udes  lawn s p r i n k l i n g ,  
vegetable and f lower  garden i r r i g a t i o n ,  c a r  washing, e t c .  A1 though, 
in-household water  demand i s  a l so  s t r o n g e r  i n  t h e  h o t t e r ,  more a r i d  
summer season ( W o l f f ,  e t  a l . ,  1966). 
The v a r i a t i o n  i n  water  demand w i t h i n  a  day and seasona l l y  a t  
any g i ven  p r i c e  causes peak-load problems. Because of peak- load 
demands, t h e  de te rm ina t i on  of app rop r i a te  p r i c e s  and t h e  s i z i n g  o f  
i n i t i a l  water  system capac i t y  i s  more complex than when t h e  q u a n t i t y  
o f  water  demanded i s  un i form over  t ime.  S i z i n g  systems t o  meet peak- 
l oad  r e s u l t s  i n  h i ghe r  f i x e d  cos ts  and h ighe r  revenue needs t o  cover 
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Thousands of Gallons 
r a t i o  o f  2.2 r epo r t ed  i n  a s tudy  of t e n  urban areas i n  t h e  western 
s e c t i o n s  o f  t h e  U.S. (Wolff,  e t  a l . ,  1966). The peak- load problem 
faced by r u r a l  water  systems i n  I l l i n o i s  i s  n o t  o f  t h e  magnitude t h a t  
may e x i s t  i n  o t h e r  more a r i d  r eg ions  o r  i n  urban areas where commercial 
water  derr~and exacerbates peak-loads. 
Seasonal v a r i a t i o n  i n  water  .use by fa rm users  i s  l e s s  sys temat i c  
t han  t h a t  o f  nonfarm users.  I n  comparing the  average month ly  consumption 
i n f o r m a t i o n  presented i n  F i gu res  6.4 and 6.5, t he  v a r i a t i o n  i n  consumption 
p a t t e r n s  i s  ev i den t .  Because nonfarm customers a r e  dominant among r u r a l  
wa te r  d i s t r i c t  users ,  t h e i r  seasonal p a t t e r n  o f  consumption presented i n  
F i gu re  6.4, e s s e n t i a l l y  m i r r o r s  t h e  e n t i r e  sample. A n o t i c e a b l e  d i f f e r e n c e  
i s  i n  t he  amount o f  average rnor~ th ly  consumption, n o t  i n  use v a r i a t i o n .  
I n  August nonfarm users  consumed 5.4 thousand g a l l o n s ,  on average, pe r  
household. The r a t i o  of summer use t o  w i n t e r  use f o r  nonfarm users  i n  
1982 was s l i g h t l y  above t h a t  f o r  t h e  whole sample a t  1.18. 
I n  a d d i t i o n  t o  e x h i b i t i n g  a l e s s  sys temat i c  seasonal v a r i a t i o n  i n  
water  use t han  nonfarm customers, farm custorr~ers averaged rnore wa te r  use 
i n  each month i n  1982 t han  nonfarm users  ( F i g u r e  6.5). I n t e r e s t i n g l y ,  
w h i l e  August was t h e  peak wate r  us i ng  month f o r  bo th  t ypes  o f  users ,  A p r i l  
was t h e  month nonfarm users  used t h e  l e a s t  water ,  on average, w h i l e  December 
was when farmers purchased t h e  l owes t  ga l lonage.  For fa rmers  A p r i l  was 
t he  t h i r d  h i g h e s t  wa te r  use month. The summer/winter use r a t i o  f o r  fa rmers  
a t  1.06 was 11 pe rcen t  l e s s  than  t h e  nonfarm use r a t i o .  Th i s  i n d i c a t e s  
t h a t  peak- load problems o f  r u r a l  wa te r  s e r v i c e  demand may be more a r e s u l t  
o f  nor~far rn  user  seasonal behav io r  t han  t h e  v a r i a t i o n  i n  the  seasonal demand 
o f  fa rm users .  
It i s  g e n e r a l l y  be l i eved  t h a t  t h e  demand f o r  r e s i d e n t i a l  wa te r  i s  
r e l a t i v e l y  p r i c e  i n e l a s t i c  (Hanke, 1972). One reason f o r  t h i s  i n e l a s t i c i t y  
i s  t h a t  t h e  wa te r  b i l l  o f  users  i s  a r e l a t i v e l y  smal l  p o r t i o n  o f  household 
expend i t u res  so consumers a r e  n o t  ve r y  p r i c e  respons ive  i n  t h e i r  consumption 
behav ior .  A lso,  because o f  household technology,  fewer  and fewer  wa te r  
consumption dec i s i ons  a r e  now t o t a l l y  d i s c r e t i o n a r y ,  a t  l e a s t  i n  t h e  s h o r t  
run. 
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To p rov ide  some i n f o r m a t i o n  on t h e  v a l i d i t y  o f  consumers' knowledge 
about t h e  arrlount of  water  purchased and monthly wate r  expend i tu res ,  users  
were asked what t hey  thought  t h e i r  average consumption was i n  t he  summer 
months of ca lendar  y e a r  1982 and t he  w i n t e r  months o f  1982. Users were 
a l s o  asked t o  g i v e  t h e i r  es t imate  o f  t h e i r  average month ly  wate r  b i l l  f o r  
these two per iods .  
User pe rcep t i ons  on water  use and expend i tu res  a re  presented i n  
Table 6.6 a long w i t h  ac tua l  average month ly  use and expend i tu res .  The 
i n fo rma t i on  i s  a l s o  broken down by average month ly  expend i tu re  ca tego r i es .  
For t h e  f u l l  sample perce ived  summer consumption was 5.15 thousand g a l l o n s  
p e r  month and ac tua l  consumption was 5.57 thousand g a l l o n s .  Comparable 
f i g u r e s  f o r  t h e  w i n t e r  p e r i o d  were 4.18 and 4.80. I n  genera l ,  t h e r e  was 
tendency t o  underest imate wate r  use. The use rs '  pe rcep t i on  o f  t h e i r  
w i n t e r  month ly  wate r  b i l l  was ve ry  c l o s e  t o  ac tua l  average w i n t e r  b i l l  s. 
For  t h e  surlirner pe r i od ,  custorners overest imated average month ly  o u t l a y s  
bu t  by o n l y  $1.56 ($23.40 vs. $21.84). 
Users w i t h  1  a rge r  ac tua l  month ly  wate r  s e r v i c e  expend i tu res  
tended t o  r e p o r t  consumption and expend i t u re  percep t ions  t h a t  were 
c l o s e r  t o  t h e i r  ac tua l  behav io r  than d l d  customers w i t h  lower  month ly  
wate r  b i l l s .  Users w i t h  average month ly  wate r  b i  11s o f  $10.00 o r  l e s s  
repor ted,  f o r  example, summer consumption o f  6  thousand g a l l o n s  p e r  
month when t h e i r  a c t u a l  summer consumption averaged 2.41 thousand 
ga l l ons .  The pe rcep t i on  o f  t h e i r  summer b i l l  was a l r r~ost  double ac tua l  
average month ly  expend i tu res  ($16 vs. $8.38) f o r  1982. 
I n  c o n t r a s t ,  users  w i t h  average month ly  wate r  b i  11 s  exceeding 
$20 i n  1982 underest imated t h e i r  average summer consumption by o n l y  360 
g a l l o n s  and t h e i r  average month ly  o u t l a y  f o r  water  by o n l y  $1.05. These 
users were e q u a l l y  as accura te  rega rd ing  w i n t e r  water  purchases. 
The comparison o f  pe rcep t i ons  and a c t u a l  water  consumi ng behavior  
suggests t h a t  f o r  users  w i t h  low ac tua l  monthly water  b i l l s ,  t h e r e  
i s  n o t  a  very  accura te  understanding o f  t h e i r  behavior .  On t h e  o t h e r  
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hand, users  w i t h  l a r g e r  month ly  ou t l ays ,  where wate r  cos t s  a re  p o s s i b l y  
a  l a r g e r  p r o p o r t i o n  o f  month ly  household income, have a more accura te  
understanding o f  t h e i r  behavior .  Th is  suggests t h a t  t h e  demand f o r  
wa te r  se rv i ces  may be somewhat more e l a s t i c  f o r  customers w i t h  h i ghe r  
month ly  average water  b i l l s  than f o r  customers w i t h  l owe r  month ly  average 
water  b i l l s  based l a r g e l y  on t h e  accuracy o f  the i n f o r m a t i o n  on water 
consumption h e l d  by t he  d i f f e r e n t  c lasses  o f  users.  
The observed v a r i a t i o n  i n  t h e  d i f f e r e n c e  ,between perce ived  and 
a c t u a l  consumer behav io r  i s  l o g i c a l .  Knowing more about wa te r  use and 
rnonthly expend i tu res  i s  of  l i t t l e  va lue  t o  users who pay t h e  minimum 
charge. Most r u r a l  water  d i s t r i c t  users  w i t h  month ly  o u t l a y s  o f  $10.00 
o r  l e s s  a r e  b i l l e d  t h e  minimum charge which by d e f i n i t i o n  i s  n o t  a  
f u n c t i o n  o f  t he  q u a n t i t y  of water consumed. More accura te  i n fo rma t i on  
would n o t  a s s i s t  these users i n  reduc ing  t h e i r  month ly  wate r  expend i tu res  
by changing t h e i r  behavior .  Consequently, they  know l e s s  about  t he  p a r t i  
c u l a r s  o f  t h e  amount o f  wa te r  t hey  use and what t hey  pay f o r  water. 
WATER DEMANII 
I f  t h e  demand f o r  r u r a l  water  se rv i ces  were t o t a l l y  i n e l a s t i c ,  
t h e  a n a l y s i s  o f  t h i s  demand f o r  p r i c i n g  p o l i c y  and o t h e r  purposes would 
be somewhat i r r e l e v a n t  s ince  p r i c e  would then n o t  a f f e c t  t he  r a t e  a t  
which wate r  i s  consumed. The demand f o r  wa te r  f o r  r e s i d e n t i a l  household 
use, however, i s  n o t  t o t a l l y  i n e l a s t i c .  Therefore,  understanding t he  
r e l a t i o n s h i p  between p r i c e  and q u a n t i t y  i s  impo r tan t  f o r  po l  i c i e s  i n t e r n a l  
t o  t h e  management o f  r u r a l  water  systerr~s and f o r  t h e  p u b l i c  p o l i c i e s  o f  
t he  f e d e r a l  and s t a t e  governments. T h i s  l a t t e r  p o l i c y  aspect  i s  most 
c r i t i c a l  i n  t he  1980s as f e d e r a l  subs id i es  f o r  r u r a l  water  s e r v i c e  a re  
n o t  as r e a d i l y  a v a i l a b l e  as i n  p a s t  years.  T h i s  p o l i c y  change w i l l  
increase,  on average, t h e  p r i c e  o f  r u r a l  wa te r  s e r v i c e  a v a i l a b l e  f rom 
new systems. An understanding o f  t he  p r i c e  impact on water  purchases 
w i l l  be u s e f u l  i n  e v a l u a t i n g  c a p i t a l  investments  i n  p l a n t  and d i s t r i b u t i o n  
systems. Clemand a n a l y s i s  can a l s o  be used t o  es t ima te  consumer su rp lus  
f o r  r u r a l  water  se rv i ces  f o r  use i n  de te rmin ing  p r o j e c t  f e a s i  b i l  i ty 
and e v a l u a t i n g  r a t e  o r  p r i c i n g  schedules (Sigurdson, 1982). 
E a r l y  s t u d i e s  of  water  demand focused on urban r e s i d e n t i a l  demand 
and were based on a  requi rements concept. Th i s  concept assumed t h a t  t he  
p r i c e  e l a s t i c i t y  o f  demand i s  zero, t h a t  t h e  impact o f  p r i c e  changes on 
t he  q u a n t i t y  o f  water  demanded i s  n e g l i g i b l e  and t h a t  popu la t i on  and 
i n d u s t r i a l  i z a t i o n  determined t he  q u a n t i t y  r e q u i r e d  (Hanke, 1972, p. 295; 
Fos te r  and B e a t t i e ,  1979). 
The assumption i m p l i c i t  i n  t h e  requi rements concept i s  t h a t  t he  
r e l e v a n t  economic v a r i a b l e s  o f  p r i c e  and income had no impact or1 t he  
q u a r ~ t i  ty o f  wa te r  demanded i n  an area o r  by a  household. Th is  assumption 
i s  no l o n g e r  cons idered appropr ia te .  Most o f  t he  more recen t  s t u d i e s  
o f  urban r e s i d e n t i a l  water  demand depa r t  f rom the  requi rements concept 
(see Fos te r  and B e a t t i e ,  1979). However, 1  i t t l e  research on t he  demand 
f o r  r u r a l  water  se rv i ces  i s  a v a i l a b l e .  The survey o f  I l l i n o i s  r u r a l  
water  d i s t r i c t  users  p rov ided  household c h a r a c t e r i s t i c  da ta  t h a t  
when matched t o  household consumption and wate r  expend i tu re  i r ~ f o r m a t i o n  
p rov ided  t h e  da ta  needed t o  es t ima te  a  demand f u n c t i o n  f o r  I 1  1  i n o i s  
r u r a l  water  serv ices.  
Demand Model 
The neoc lass i ca l  t heo ry  o f  consumer behav io r  i n d i c a t e s  f o u r  
p r i n c i p a l  determinants  of q u a n t i t y  demanded: 1 )  the  p r i c e  of t h e  good, 
2 )  p r i c e s  o f  r e l a t e d  goods, 3 )  income, and 4 )  p re fe rences  and t as tes .  
Consider ing these f a c t o r s  t h e  f o l l o w i n g  model i s  hypothes ized as rep resen t i ng  
t h e  demand f o r  r u r a l  water  s e r v i c e :  
Q = f(PR1, INC, NIJM, RES, BATH, DISH) 
where : 
Q = q u a n t i t y  of water  demanded p e r  customer household (average 
p e r  month i n  1982 i n  thousands o f  g a l l o n s ) ,  
P R I  = average p r i c e  p e r  1,000 g a l l o n s  (12 month average p r i c e  p e r  
thousand ga l  1  ons f o r  1982) , 
I N C  = 1982 household income ( d o l l a r s  p e r  y e a r ) ,  
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speaking, water  has no c l ose  s u b s t i t u t e s  and i s  complementary t o  o t h e r  
goods o n l y  i n  t h e  sense t h a t  i t  i s  used i n  app l iances  such as washing 
rr~achir~es and i n  waste d isposa l .  Because o f  these o n l y  i n d i r e c t  r e l a t i o n s  
t o  complements, a1 1  c ross -p r i ce  e f f e c t s  were assumed n e g l i g i b l e  and o n l y  
t h e  p r i c e  o f  water  was i nc l uded  i n  t he  model. To a d j u s t  f o r  d i f f e r e n c e s  
i n  consumption due t o  v a r i a t i o n  i n  household technology among r u r a l  water  
d i s t r i c t  customers, t he  number o f  bathrooms i n  t h e  house (BATH) and t he  
presence o f  a  dishwasher (DISH) were a l s o  inc luded .  A l l  households t h a t  had 
a  dishwasher a l s o  had a  washing machine. However, washing machines were 
e s s e n t i a l l y  un i ve rsa l  appl iances i n  user  households. Both t he  number of 
bathrooms and t h e  presence o f  a  dishwasher a re  expected t o  p o s i t i v e l y  
impact  t h e  q u a n t i t y  o f  wa te r  purchased. 
Household income ( I N C )  i s  a l s o  expected t o  be a  s i g n i f i c a n t  
de te rminan t  o f  r u r a l  water  demand. H igher  income households a r e  expected 
t o  have a  h i ghe r  water  demand, o t h e r  t h i n g s  equal,  s ince  water  i s  n o t  an 
i n f e r i o r  good. To a d j u s t  f o r  household s i z e  and farm vs. nonfarm users  
NUM and RES were i nc l uded  i n  t h e  model. Larger  households and farm customers 
were shown t o  have h ighe r  average consumption i n  t h e  b i v a r i  a t e  d e s c r i p t i o n s  
presented e a r l i e r .  Both these de te r r r~ i na r~ t s  a re  expected t o  be p o s i t i v e l y  
r e l a t e d  t o  t h e  q u a n t i t y  o f  wa te r  demanded. 
Emp i r i ca l  Est imates 
Using OLS regress ion  ana l ys i s ,  t h e  demand model was es t imated  i n  
l i n e a r  form and i n  a  l o g a r i t h m i c - l i n e a r  form. I n  t he  l a t t e r  s t a t i s t i c a l  
model, t h e  exp lana to ry  v a r i a b l e s  a re  i n  exponent ia l  form. When es t imated  
i n  l o g  form, t h e  c o e f f i c i e n t s  f rom t h i s  model l e a d  t o  t h e  c a l c u l a t i o n  o f  
percentage changes i n  t he  q u a n t i t y  demanded ( Q ) .  For a  u n i t  change i n  an 
exp lana to ry  v a r i a b l e ,  t he  percentage change i n  Q equals  ( e b i  - 1 )  x  100. 
The rr~odel s  were a1 so es t imated  wi t h  p r i c e  and quan t i  t y  v a r i a b l e s  averaged 
over  t h e  summer months of May th rough September and over  t h e  o t h e r  seven 
nonsummer months. 
Annual Demand. The r e s u l t s  o f  t h e  reg ress ion  a n a l y s i s  w i t h  t he  
p r i c e  and consumption v a r i a b l e s  averaged over  12 months a re  presented 
as Model AA i n  Table 6.7 and as t he  Annual Model i n  Table 6.8. The 
former t a b l e  r e p o r t s  t h e  l i n e a r  models and t he  l a t t e r  t h e  l o g - l i n e a r  
model s. 
I n  Table 6.7 Model AA, t h e  r e s u l t s  o f  t he  a n a l y s i s  a re  g e n e r a l l y  
as hypothesized. A l l  c o e f f i c i e n t s  had t h e  expected s i g n  and were s i g n i -  
f i c a n t l y  d i f f e r e n t  f rom zero a t  o r  above t h e  t e n  percen t  l e v e l .  Except ions 
a re  t h e  presence o f  a  dishwasher and t h e  farm user .  Both these 
v a r i  ab les  had s i gns  on t h e i r  c o e f f i c i e n t s  oppos i te  expec ta t i ons  b u t  n e i t h e r  
were s i g n i f i c a n t l y  d i f f e r e n t  f rom zero, s t a t i s t i c a l l y .  Whi le  farrrr users  
appeared t o  have h i g h e r  average consumption r a t e s  i n  t h e  d e s c r i p t i v e  
c h a r a c t e r i s t i c s ,  once adjustments were made f o r  household s i ze ,  technology, 
income, e tc . ,  r u r a l  wa te r  consumption by farmers i s  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  f rom t h e  consumption o f  nonfarmers. I n  Model AB, t he  
two s t a t i s t i c a l  l y  i r ~ s i g n i f i c a r ~ t  v a r i a b l e s  were excluded. 
The reg ress ion  r e s u l t s  i n  Model AB suggest t h a t  a  $1,000 inc rease  
i n  household income i s  assoc ia ted,  on average, w i t h  an inc rease  i n  water 
consumption o f  40 g a l l o n s  per  month, o t h e r  t h i n g s  equal.  For each addi  t ior la1 
person i n  customer households, average month ly  water use inc reases  290 
g a l l o n s  w h i l e  an a d d i t i o n a l  bathroom inc reases  average month ly  water  
purchases 1,271 ga l l ons .  These f a c t o r s  cause t he  demand f u n c t i o n  t o  
s h i f t  up i n  p r i c e - q u a n t i t y  space. 
Overa l l  , t h e  1  i near  demand model performed reasonably  we1 1  . 
Approx imate ly  56 pe rcen t  o f  t h e  v a r i a t i o n  i n  t he  q u a n t i t y  o f  r u r a l  water  
demanded i s  assoc ia ted  w i t h  v a r i a t i o n  i n  household income, household s i ze ,  
t he  number o f  bathrooms and average water  p r i c e  p a i d  per  month. 
O f  p a r t i c u l a r  i n t e r e s t  i s  t he  r e l a t i o n s h i p  between q u a n t i t y  o f  
wa te r  demanded and t h e  p r i c e  v a r i a b l e .  The r e s u l t s  o f  Model ,AB i n d i c a t e  
t h a t  f o r  every  one d o l l a r  inc rease  i n  average p r i c e  pe r  1,000 ga l l ons ,  
t he  q u a n t i t y  o f  r u r a l  water  demanded d e c l i n e d  about 200 g a l l o n s .  The 
es t imated  demand f o r  water  f rom Model AB i s  p r i c e  " i n e l a s t i c . "  Household 
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demand e l a s t i c i t y  f o r  t h i s  model was -.2899 a t  t h e  means o f  Q and P R I .  
Thus, purchases o f  wa te r  from I l l i n o i s  r u r a l  water  d i s t r i c t s  would drop 
o n l y  28.99 percen t  f o r  a  100 percen t  inc rease  i n  p r i c e .  Th is  i s  s i m i l a r  
t o  e l  a s t i  c i  t y  es t imates  of urban r e s i d e n t i a l  water  demand (e.g., Hanke, 
1972, p. 299, Lynne and Gibbs, 1976, B i l l i n g s  and Agthe, 1980). 
Exponent ia l  fo rm demand models a re  common t o  t h e  l i t e r a t u r e  (see 
Lynn and Gibbs, 1976, Fos te r  and B e a t t i e ,  1979). Th is  fo rm o f  the  demand 
model, es t ima ted  as a  l o g - l i n e a r f u n c t i o n ,  f o r  t he  I l l i n o i s  r u r a l  water  
systems i s  presented i n  Table 6.7 as t h e  Annual Kodel . A model w i t h  p r i c e  
i n  exponent ia l  fo rm a1 lows t he  p r i c e  e l a s t i c i t y  t o  vary  d i r e c t l y  w i t h  
p r i c e .  High e l a s t i c i t i e s  occur  w i t h  h i g h  p r i c e s  and low e l a s t i c i t i e s  
a r e  assoc ia ted  w i t h  low p r i c e s .  I n  t h i s  form, o n l y  household income 
and t h e  p r i c e  v a r i a b l e  had c o e f f i c i e n t s  s i g n i f i c a n t l y  d i f f e r e n t  f rom 
zero. These two determinants  o f  r u r a l  wa te r  s e r v i c e  dernand are t he  o n l y  
v a r i a b l e s  i n c l u d e d  i n  t he  exponent ia l  f u n c t i o n s  repo r ted  i n  Tab1 e  6.8. 
About 68 pe rcen t  o f  t h e  v a r i a t i o n  i n  t he  dependent va r i ab le ,  InQ,  was 
assoc ia ted  w i t h  v a r i a t i o n  i n  household income and p r i c e .  
Table 6,8 
Nor11 -i near  Estimates o f  Rural Water Serv ice  Demand 
Va r i ab le  ~ n n u a l  a Summera Nonsummera 
Household Income .00002* .00002* .00002* 
(4.22) (4.26) (3.45) 
Average P r i  ce -. 110" -. 117* -. 107* 
(10.28) (9.33) (10.37) 
Constant 
R' Ad justed 
a See f o o t n o t e  of Table 6.6 f o r  d e s c r i p t i o n  o f  dependent v a r i a b l e  c a l c u l a t i o n .  
The dependent v a r i a b l e s  i n  t he  n o n l i n e a r  es t imates  a re  i n  n a t u r a l  
logar i thms.  
Absolhte values o f  t s t a t i s t i c s  a re  i n  parentheses. 
* S i g n i f i c a n t  a t  t h e  5 percen t  l e v e l .  
The r e s u l t s  o f  t h e  annual model suggest a  $1,000 inc rease  i n  
household income i s  assoc ia ted,  on average, w i t h  a  2  percent  inc rease  
i n  t h e  q u a n t i t y  o f  water demanded. A one do1 l a r  pe r  1,000 ga l  l o n  
inc rease  i n  p r i c e  i s  assoc ia ted  w i t h  an 11.63 percen t  r e d u c t i o n  i n  
t h e  q u a n t i t y  o f  wa te r  purchased by t h e  customers o f  I l l i n o i s '  r u r a l  
water  sys tems . 
For p r i c e s  i n  t h e  lower  p r i c e  range, as expected, households 
had a  more i n e l a s t i c  demand than  f o r  h i ghe r  p r i ces .2  For  example, purchases 
would be expected t o  drop 2.20 percen t  f o r  a  t e n  percent  inc rease  i n  
p r i c e  f rom $2.00 t o  $2.20 p e r  thousand ga l l ons .  A t  h i g h  p r i c e s ,  demand 
i s  more e l a s t i c .  A  t e n  percen t  inc rease  i n  p r i c e  f rom $6.00 p e r  thousand 
g a l l o n s  would reduce t h e  q u a n t i t y  demanded by 6.60 percent .  The i n e l a s t i c  
response e x i s t s  f o r  a l l  p r i c e s  below $9.09 p e r  thousand g a l l o n s .  The 
e l  a s t i c  response above t h i s  p r i c e  means households change consumption 
l e v e l s  by a  l a r g e r  percentage change than t he  percentage change i n  p r i c e .  
For  example, a  t e n  percen t  inc rease  i n  p r i c e s  f rom $11.00 p e r  thousand 
g a l l o n s  would reduce cor~sumption by an es t imated  12.1 percen t .  However, 
t he  range o f  p r i c e  observa t ions  was f rom $1.41 t o  $39.60, most of which 
f e l l  i n  t h e  i n e l a s t i c  p o r t i o n  o f  t h e  es t imated  r u r a l  water  derrland f unc t i on .  
F i gu re  6.6 g r a p h i c a l l y  p resen ts  t h e  exponent ia l  demand f u n c t i o n  f o r  t h e  
mean household income. 
Seasonal Demand. The d e s c r i p t i o n  o f  average month ly  wate r  consumption 
o f  r u r a l  wa te r  d i s t r i c t  customers p rov ided  some evidence o f  a  seasonal 
p a t t e r n .  Seasonal demand f u n c t i o n s  f o r  urban r e s i d e n t i a l  water  use have 
been repo r ted  i n  t he  1  i t e r a t u r e  (e.g., Lynne and G i  bbs, 1976). To 
i n v e s t i g a t e  t he  ex i s tence  o f  seasonal demands by households us ing  r u r a l  
water  se rv ices ,  bo th  t h e  l i n e a r  and t h e  l o g - l i n e a r  forms o f  t h e  demand 
model were es t imated  w i t h  t h e  q u a n t i t y  ( Q )  and p r i c e  (PRI) v a r i a b l e s  
measured ove r  t he  summer months and t he  w i n t e r  months, . r e s p e c t i v e l y .  
These es t imates  a re  repo r ted  i n  t h e  Summer and Nonsummer columns i n  
Tables 6.7 and 6.8. The months o f  May through Septerrlber were def ined 
as sullilrler w i t h  t h e  remain ing months ca tegor ized  as nonsummer. These 
es t imates  a r e  s i m i l a r  t o  t h e  annual model i n  most regards and suggest 
t h a t  t h e r e  p o s s i b l y  a re  seasonal r u r a l  water  demands. 
OCOS 0000 OOOC 0002 0001 
1 I 
To s t a t i s t i c a l l y  i n v e s t i g a t e  i f  i n  f a c t  water  use d u r i n g  May 
through September i s  g r e a t e r  than water  use d u r i n g  o t h e r  months, an 
i n t e r c e p t  and a  s lope  dummy v a r i a b l e  were added t o  demand model (1 ) .  
The seasonal demand model i s  
Qs = f(PR1, INC, NUM, RES, BATH, DISH, D, DPRI) ( 2 )  
where : 
Qs = q u a n t i t y  o f  water  demanded pe r  customer household (average pe r  month f o r  May through September and average 
p e r  month f o r  t h e  remain ing months i n  1982 i n  thousands 
of g a l l o n s ) ,  
D  = 1 i f  Qs i s  summer q u a n t i t y  demanded, 0 o therw ise  ( t h e  
i n t e r c e p t  dummy v a r i a b l e ) ,  
DPRI = D  t imes P R I  ( t h e  s lope dummy v a r i a b l e ) ,  and 
t h e  o t h e r  v a r i a b l e s  a re  as p r e v i o u s l y  de f ined .  
I f  the  c o e f f i c i e n t  on D  i s  p o s i t i v e  and s t a t i s t i c a l l y  d i f f e r e n t  f rom 
zero, wa te r  use i n  t h e  summer months i s  s i g n i f i c a n t l y  g r e a t e r  than water  
use i n  t he  o t h e r  months. A  s i g n i f i c a n t  c o e f f i c i e n t  on DPRI would i n d i c a t e  
the  s lope  o f  t h e  demand f u n c t i o n  a l s o  v a r i e s  by season. The seasonal 
model was es t imated  i n  l i n e a r  and l o g - l i n e a r  form and i s  presented i n  
Table 6.9. To es t ima te  t h e  model , two cases were c rea ted  f o r  each 
household i n  t h e  r u r a l  water user  da ta  s e t .  The f i r s t  case had 
wate r  consumption averaged over  t h e  summer months and D  equal one. 
The second case had water  consumption averaged over  t he  o t h e r  months, 
and D  equal zero.  
The c o e f f i c i e n t  on t he  seasonal dummy v a r i a b l e  i n  t h e  l i n e a r  form 
i s  p o s i t i v e  and s i g n i f i c a n t l y  d i f f e r e n t  f rom zero. However, t h e  c o e f f i c i e n t  
on t h i s  v a r i a b l e  i n  t he  exponent ia l  demand forrn a l though p o s i t i v e  i s  n o t  
s i g n i f i c a n t  above t he  t e n  percen t  l e v e l .  The c o e f f i c i e n t  on t he  s lope  
dummy v a r i a b l e ,  DPRIy i s  nega t i ve  i n  bo th  forms o f  t he  demand model, b u t  
n o t  s i g n i f i c a n t  i n  e i t h e r  es t imate .  
These r e s u l t s  c e r t a i n l y  do n o t  p rov ide  conc lus i ve  evidence t h a t  
wa te r  use d u r i n g  t h e  summer months was s i g n i f i c a n t l y  g r e a t e r  than  water  
use d u r i n g  t h e  o t h e r  months. However, t h e r e  i s  some seasonal d i f f e r e n c e  
i n  demand and t h i s  was captured i n  t h e  l i n e a r  seasonal demand model. The 
Table 6.9 
Est imates o f  Seasonal Rural Water Serv ice  Demand 
Va r i ab le  L i  neara Log-Li neara 
Household Income .00005* 
(3.18) 
Household S i ze  
No. o f  Bathroorns 1.23* 
(5.03) 
Average P r i c e  
Summer/Winter x P r i c e  -. 096 
(1.47) 
Constant .58 
R~ ~d j u ~ s t e d  
S. E. E. 
F- Rat i o 
a The dependent v a r i a b l e s  a re  Qs and LNQs f o r  t h e  l i n e a r  and l o g - l i n e a r  
models, r e s p e c t i v e l y .  
Absolute va lues of t s t a t i s t i c s  a re  i n  parentheses. 
* S i g n i f i c a n t  a t  t h e  5 percen t  l e v e l .  
i nconc lus iveness  of these r e s u l t s  demonstrate t h e  need f o r  a d d i t i o n a l  research  
on the  s e a s o n a l i t y  o f  wa te r  demands of households served by r u r a l  water  systems. 
SUMMARY 
The l o g i c  o f  d e c l i n i n g  b l ock  r a t e  p r i c i n g  schedules f o r  wa te r  
se rv i ce ,  i n  general  , and r u r a l  wa te r  se rv i ces  i n  I 1  1 i n o i s ,  i n  p a r t i c u l a r ,  
were shown t o  cause t h e  average p r i c e  p e r  thousand g a l l o n s  o f  water  t o  
d e c l i n e  as purchases increased.  Most r u r a l  water  d i s t r i c t s  p rov ide  
1,000 g a l l o n s  o f  water  w i t h  t h e  minimum month ly  charge t h a t  averaged 
$9.76. The number of  b locks  i n  t h e  r a t e  schedules ranged from two 
t o  seven. 
The customers o f  I l l i n o i s  r u r a l  water d i s t r i c t s  purchased, on 
average, 4.64 thousand ga l l ons  of water a  month a t  an average p r i c e  
o f  $5.77 pe r  1,000 ga l lons .  Farm users, which account f o r  about 22 percent 
o f  sampled users, had cor~surnption r a t e s  averaging s l i g h t l y  above t h i s  
l e v e l  a t  5.91 thousand ga l l ons  per  month. Farm users a l s o  repor ted  
1982 annual incomes t h a t  averaged 18 percent  below t h e  sample r u r a l  
nonfarm households served. 
I n  general ,  water users w i t h  h igher  income had h igher  monthly 
water  b i l l  s  and purchased more water p e r  mo~i th.  I n  a d d i t i o n  t o  income, 
t h e  d e s c r i p t i o n  o f  water user behavior suggested household s ize ,  p r i c e  
and a  farm occupat ion were r e l a t e d  t o  t he  amount o f  water purchased. 
I n  t h e  es t ima t i on  o f  r u r a l  water se rv i ce  household demand func t i ons ,  p r i c e  
and income were the  two cons i s ten t  determinants o f  water  use. Household 
dernar~d was p r i c e  i n e l a s t i c  over  much o f  the  range o f  q u a n t i t i e s  purchased. 
However, t he  e l a s t i c i t y  es t imate  f rom t h e  exponent ia l  demand form became 
e l .as t i c  f o r  p r i c e s  above approximately $9.00. I n  the mu1 t i v a r i a t e  ana lys is ,  
farm user consumption was no t  s i g n i f i c a n t l y  d i f f e r e n t  than the  consump- 
t i o n  behavior  o f  nonfarm customers. 
Whi le  the  d e s c r i p t i v e  c h a r a c t e r i s t i c s  o f  water  purchases suggested 
seasonal v a r i a t i o n  i n  monthly water use, the ex is tence o f  seasonal v a r i a t i o n  
i n  water demand was n o t  v e r i f i e d  conc lus i ve l y  i n  the  s t a t i s t i c a l  es t ima t i on  
o f  demand. However, on average, t he  r a t i o  o f  summer purchases t o  w i n t e r  
purchases was 1.15 f o r  a l l  customers and 1.18 f o r  t he  nonfarm users.  
Understanding who the  users o f  r u r a l  water serv ices  are  and what 
t h e i r  consumption behavior  i s  prov ides a  base f o r  p o l i c y  making t o  enhance 
t h e  i n t e r n a l  management o f  d i s t r i c t s  and f o r  p u b l i c  p o l i c y  by h igher  l e v e l s  
o f  government. I n  p a r t i c u l a r ,  water demand ana l ys i s  i s  fundamental t o  
p r i c i n g  p o l i c y  adjustments, i d e n t i f y i n g  the i rr~pacts o f  federa l  po l  -Icy 
r e d i r e c t i o n ,  such as reducing c a p i t a l  subs id ies  f o r  r u r a l  water se rv i ce  
cons t ruc t i on  and gu id ing  c a p i t a l  investment dec is ions  i n  r u r a l  water 
system p l a n t s  and d i s t r i b u t i o n  networks. The analyses presented i n  t h i s  
chapter c o n t r i b u t e  t o  t h i s  understanding. 
Footnotes 
1. The l i n e a r  model i s  Q = a + bl PRI + b2 INC + b3 NUM + b4 RES + b5 BATH + 
b6 DISH + e. For  t he  l oga r i t hm ic -1  i n e a r  model, t h e  n a t u r a l  l o g a r i t h m  o f  
bo th  s i des  o f  t h e  f o l l o w i n g  equat ion  are taken and t he  dependent v a r i a b l e  
i s  l nQ :  
Q = EXP(al + bl PRI + b2 INC + b3 NIJM + b4 RES + b5 BATH + b6 DISH + e )  
EXP i s  t he  exponent ia l  f u n c t i o n .  S ince as b i  approaches zero, ( e  b i  - 1) 
approaches b i ,  smal l  va lues o f  b i  i n  t h e  exponent ia l  f u n c t i o n  w i l l  
approximate t h e  percentage change i n  Q f o r  a  u n i t  change i n  the  ith 
exp l  ana to ry  v a r i a b l  e. 
2. From t h e  d e f i n i t i o n  of  p r i c e  e l a s t i c i t y ,  3 ' J? , t h e  exponent ia l  form 
aP 9 
p r i c e  e l a s t i c i t y  i s  [q(-.110)] J? = -.110p. 
9  
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CHAPTER 7 
RURAL WATER DISTRICT GEOGRAPHIC/SPATIAL ANALYSES 
INTRODUCTION 
The f i r s t  s t e p  i n  t h i s  p r o j e c t  was t o  survey t h e  l i t e r a t u r e  on spec ia l  
d i s t r i c t s  genera l  l y ,  and r u r a l  water  d i s t r i c t s  s p e c i f i c a l l y .  Whi le  i n -  
format ion i s  a v a i l a b l e  on t h e  l e g a l  and p o l i t i c a l  mechanisms o f  spec ia l  
d i s t r i c t s ,  i n f o r m a t i o n  s p e c i f i c a l l y  on wate r  d i s t r i c t s  i s  sparse. N e i t h e r  
a  c a t a l o g  search o f  t h e  U n i v e r s i t y  o f  I 1  1  i n o i s  1  i b r a r y  system, nor  an 
e l e c t r o n i c  1  i t e r a t u r e  survey o f  p r o f e s s i o n a l l y  prepared b i  b l  i og raph ies  
l o c a t e d  sources which i d e n t i f i e d  and mapped r u r a l  wa te r  d i s t r i c t s .  Nor d i d  
t h e  l i t e r a t u r e  search f i n d  p rev ious  s tud ies  on wate r  d i s t r i c t s  which had 
at tempted t o  r e l a t e  t h e  d i s t r i c t  and i t s  impact on i t s  s e r v i c e  area t o  r e -  
g i o n a l  o r  n a t u r a l  resource  p lann ing .  Because o f  t h i s  l a c k  o f  pub l i shed  i n -  
format ion, o t h e r  sources had t o  be l o c a t e d  and a  methodology f o r  t h i s  s tudy 
developed. 
I n i t i a l l y  i n f o r m a t i o n  f rom bo th  t h e  Farmer 's Home A d m i n i s t r a t i o n  
(FmHA) and t h e  I l l i n o i s  Environmental  P r o t e c t i o n  Agency (EPA) was c o l l e c t e d .  
FmHA had f i l e s  on 59 d i s t r i c t s ,  t h e  I l l i n o i s  EPA had i n f o r m a t i o n  on over  
2,000 d i s t r i c t s .  Th is  s tudy  has l i m i t e d  i t s e l f  t o  t he  d i s t r i c t s  which 
FrnHA mon i to rs ,  as they  have more u r l i fo r r r~  i n f o r m a t i o n  a v a i l a b l e .  
The FmHA adrnir l is ters a  l o a n  program f o r  c o n s t r u c t i o n  o f  r u r a l  wa te r  - 
and sewer systems. They keep complete f i l e s  on each d i s t r i c t :  t h a t  i nc l udes  
t h e  f i n a n c i a l  agreements between FmHA and t h e  d i s t r i c t ,  c o n t r a c t o r ' s  r e p o r t s ,  
o p e r a t i n g  cos ts ,  user  fees, d i s t r i c t  o rgan i za t i on ,  e t c .  However, t h e  f i l e s  
c o n t a i n  ve ry  l i t t l e  s p a t i a l  i n f o rma t i on .  Only those d i s t r i c t s  which have 
c o n s t r u c t i o n  i n  progress may have t h e  eng inee r ' s  p lans  which show t h e  d i s -  
t r i c t ' s  l a y o u t  i n  t h e i r  f i l e s .  
S ince  a  p a r t  o f  t h i s  s tudy  i s  an a t tempt  t o  examine t h e  r e l a t i o n s h i p  
between t h e  wate r  d i s t r i b u t i o n  system and t h e  area surrounding it, two 
wate r  d i s t r i c t s  i n  c e n t r a l  I l l i n o i s  were v i s i t e d  t o  see what i n f o r m a t i o n  
was a v a i l a b l e  i n  t h e  d i s t r i c t ' s  o f f i c e s .  
The two d i s t r i c t s ,  t h e  Sangamon V a l l e y  P u b l i c  Water D i s t r i c t  i n  Mahomet 
and t h e  Clearwater  Serv ice  Corpora t ion  i n  Mattoon, were chosen f o r  t h e i r  
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t h e i r  s p a t i a l  l ayou t s .  Three d i s t r i c t s  were se lec ted  t o  be s tud ied ,  on 
t h e  bas i s  t h a t  these would p rov ide  a  reasonable rep resen ta t i on  o f  d i f f e r e n t  
areas o f  t h e  s t a t e .  A d d i t i o n a l l y  amount and k i n d  o f  i n f o r m a t i o n  a v a i l -  
a b l e  f o r  each d i s t r i c t  was considered. Sources o f  i n f o r m a t i o n  i n c l u d e  
County Highway ~ e ~ a r t m e n t s ,  Regional P lann ing  Agencies, Census in forma-  
t i o n ,  ASCS a e r i a l  photos, USGS topograph ica l  maps and SCS s o i l  maps. 
Ques t ions  concern ing sca le  o f  maps and photos, land  use da ta  - p r i o r  and 
pos t  wa te r  systern c o n s t r u c t i o n ,  wa te r  resources p lanning,  and popu la t i on  
c h a r a c t e r i s t i c s  were ra i sed .  
A  secondary cons ide ra t i on  i n  choosing t h e  d i s t r i c t s  f o r  s tudy 
was t h e i r  geographic l o c a t i o n .  D i s t r i c t s  i n  d i f f e r e n t  areas o f  t h e  s t a t e  
were sought, i n  o r d e r  t o  a s c e r t a i n  i f  geographic l o c a t i o n  a f f e c t s  wate r  
d i s t r i c t  c o n s t r u c t i o n .  
However, as t h e  Farmer 's Home A d m i n i s t r a t i o n  has t o  da te  no 
funded r u r a l  wa te r  d i s t r i c t s  i n  t h e  upper n o r t h e r n  s e c t i o n  o f  t h e  s ta te ,  
t h e  s tudy  was somewhat l i m i t e d  i n  how d i v e r s e  a  geographic s e l e c t i o n  was 
a v a i l a b l e .  
Us ing these c r i t e r i a ,  t h e  t h r e e  d i s t r i c t s  chosen f o r  t h i s  s tudy 
were t h e  Clearwater  Serv ice  Corporat ion,  Adam Cour~ ty  P u b l i c  Water D i s t r i c t  
#I ,  and t h e  Coal V a l l e y  P u b l i c  Water D i s t r i c t .  
It should be noted t h a t  t h e  p r e v i o u s l y  mentioned sources o f  
i n f o r m a t i o n  y i e l d e d  very  l i t t l e  usable m a t e r i a l .  Land use p lans  f o r  t he  
areas were o f t en t imes  n o t  cu r ren t ,  a e r i a l  photos covered t o o  l a r g e  an 
area o r  were unobta inable,  ve ry  l i t t l e  i n  t he  way o f  comprehensive wate r  
resources p lann ing  seems t o  e x i s t  anywhere i n  t h e  s ta te ,  and t h e  wate r  
d i s t r i c t s  themselves o f t e n  had no n o t i o n  o f  any impacts which t h e i r  
system had, o r  m igh t  have had, on t h e  surrounding landscape. 

For  t h a t  reason, two o f  t h e  t h r e e  d i s t r i c t s  i n  t h i s  s tudy  were 
con tac ted  and v i s i t e d  ( t h e  Coal V a l l e y  P u b l i c  Water D i s t r i c t  was n o t  
v i s i t e d * ) .  I n t e r v i e w s  w i t h  t h e  d i s t r i c t s '  managers and engineers  y i e l d e d  
much more up- to-date and comprehensive i n f o r m a t i o n  than  any o t h e r  source. 
I n f o r m a t i o n  f rom these i n t e r v i e w s  and f rom t h e  d i s t r i c t s '  own f i l e s  made 
i t  p o s s i b l e  f o r  system maps t o  be completed f o r  each o f  t h e  t h r e e  d i s -  
t r i c t s .  The p r ima ry  sources o f  i n f o r m a t i o n  ( t h e  d i s t r i c t s  
themselves) va r y  i n  amounts, p r e c i s i o n  and u n i f o r m i t y  o f  i n f o r m a t i o n  
a v a i l a b l e .  Exact  user  i n f o r m a t i o n  was d i f f i c b l t  t o  o b t a i n .  Whi le  t h e  
genera l  l a y o u t  scheme o f  each map i s  accurate ,  t h e  exac t  l o c a t i o n  of 
i d e n t i f i e d  users  may n o t  be. People j o i n  and leave  t h e  systems r e g u l a r l y  
and t h i s  cannot be r e f l e c t e d  i n  t h e  maps i n  t h i s  s tudy .  
THE DISTRICTS 
C learwate r  Se rv i ce  Corpora t ion  
The C learwate r  Se rv i ce  Corpora t ion  i s  l o c a t e d  i n  t h e  southeastern 
p o r t i o n  of Coles County and t h e  nor thwes te rn  t i p  o f  Cumberland County. 
The d i s t r i c t  was formed i n  t h e  e a r l y  19701s, i n s t i g a t e d  by a  group of 
l o c a l  eng ineers  who recognized t h a t  t h e  area had no r e l i a b l e  supp ly  of 
po tab le  water .  To form t h e  d i s t r i c t ,  80% o f  t h e  p o t e n t i a l  users  i n  t h e  
s e r v i c e  area had t o  s i g n  a  s e r v i c e  c o n t r a c t ,  commi t t i ng  them t o  d i s t r i c t  - 
membership. 
The 8  i n c h  l i n e  i n  Mattoon Township, w i t h  a  200,000 g a l l o n  
s tandp ipe  s to rage  tank, l i e s  e a s t  o f  Route 45 and I n t e r s t a t e  57. T h i s  
8  i n c h  p i p e  branches o f f  i n t o  a  s e r i e s  o f  6  i n c h  l i n e s  w i t h  users  s c a t t e r e d  
a long  t h e  l i n e s .  Sec t i on  26 has a  c l u s t e r  o f  11 users  i n  t h e  H i cko ry  
H i l l s  s u b d i v i s i o n ,  b u t  t h i s  i s  t h e  o n l y  s u b d i v i s i o n  i n  t h e  township.  I n  
Sec t ions  9, 10 and 11 t h e  l i n e  becomes 4  i n c h  and serves 11 users .  There 
a r e  no v i l l a g e s  i n  t h i s  township.  
* The Coal V a l l e y  P u b l i c  Water D i s t r i c t ,  l o ca ted  i n  Wi l l i amson County, 
exper ienced a  to rnado  d u r i n g  t h e  e a r l y  stages o f  t h e  research  p r o j e c t ,  
thus  p r e v e n t i n g  t r a v e l  t o  t h e  area f o r  da ta  g a t h e r i n g  purposes. 

The system con t inues  i n t o  Char leston Township w i t h  6"  l i n e .  There 
a re  t h r e e  s u b d i v i s i o n s  i n  t h i s  township.  Ramblewood Es ta tes  i n  Sec t ion  
20 has 11 users and Nobles Subd i v i s i on  i n  Sec t ion  28 has 4  users.  Most 
o f  t h e  p i p e  ex tend ing  i n t o  Char leston Township a re  6" i n  diameter. How- 
ever,  Sec t ion  17 has a  segment o f  8" p i p e  l ead ing  i n t o  Ramblewood Sub- 
d i v i s i o n .  Also, t h e r e  a r e  s h o r t  segments o f  3" and 4" p i p e  branching of f  
from t h e  6" extens ions.  These sma l l e r  l i n e s  f o l l o w  county  roads and ser -  
v i c e  c l u s t e r s  o f  customers a long  them. The Char les ton  s to rage  tank,  
l o c a t e d  southwest o f  Char leston,  ho lds  60,000 g a l l o n s .  
The system con t inues  southward i n t o  P leasant  Grove and Paradise 
Townships. There a r e  t h r e e  p i  pe l  i n e  ex tens ions  i n t o  P leasant  Grove Town- 
sh ip .  I n  Sec t ion  6  t h e r e  i s  8 "  l i n e  which narrows t o  6" i n  Sec t ion  7  
and con t inues  t o  t h e  county  border.  There a r e  t h r e e  4"  o f f s h o o t s  f rom 
t h i s  l i n e .  The o n l y  densely  occupied s e c t i o n  i n  t h i s  area i s  Sec t ion  8, 
w i t h  19 users c l u s t e r e d  a long t h e  4" p ipe ,  and a  3"  ex tens ion  from it. 
The second ex tens ion  i n t o  P leasant  Grove Township i s  i n  Sec t ion  4. 6" 
p i pe  narrows t o  4"  i n  t h e  southern end o f  Sec t ion  3  and serves t h e  V i l l a g e  
o f  Lerna, which has 138 users.  The 6" l i n e  con t inues  south and eas t  t o  t h e  
v i l l a g e  of  J a n e s v i l l e ,  which has 33 users  and t h e  J a n e s v i l l e  s to rage  tank  
which has a  75,000 g a l l o n  capac i t y .  The t h i r d  ex tens ion  i n t o  P leasant  
Grove Township i s  eas t  o f  J a n e s v i l l e .  6"  l i n e  runs  th rough Sect ions 4, 
9, 16 and 21. T h i s  6" l i n e  a l s o  has 4" and 3" ex tens ions  f rom i t  i n t o  
Sec t ions  3  and 4, 5 and 6, 8, 9  and 10, and i n  Sec t ion  17. There a r e  
sca t t e red  customers th roughout  these sec t ions .  
Paradise Township has a  h i g h l y  concentrated area o f  users  i n  t h e  
Lake Paradise Subd iv is ion .  There a r e  68 users c l u s t e r e d  a long  t h e  6" 
p i p e  which borders Lake Paradise. T h i s  s u b d i v i s i o n  occupies p a r t s  o f  
Sec t ions  4, 5, 8  and 9. There a r e  two segments o f  8"  p i pe  i n  t h i s  
township, one i n  Sect ions 17 and 18, l e a d i n g  f rom t h e  systems source, 
and one i n  Sec t ions  2  and 3  by t h e  Magnet s to rage  tank.  The 8 "  p i p e l i n e  
which leads  f rom t h e  source branches bo th  n o r t h  and south i n  Sec t ion  14. 
The 6" p i pe  heading n o r t h  connects t h e  Lake Paradise Subd i v i s i on  and t he  
6" p i p e  heading south connects t h e  v i l l a g e  o f  Etna, which has 20 users.  
When t h i s  l i n e  reaches Route 45, i t  aga in  s p l i t s  n o r t h  and south.  The 
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n o r t h  s e c t i o n  connects w i t h  t h e  l i n e s  t h a t  l e a d  i n t o  P leasant  Grove 
Township. The p i p e l i n e  t h a t  heads sou th  s p l i t s  a t  t h e  county  border,  
p a r t  o f  i t  runs  due east ,  p a r a l l e l i n g  t he  border ,  and t he  p a r t  o f  i t  
extends southward i n t o  Cumber1 and County. 
I n  Cul~lberl and County t h e r e  a r e  two ma jo r  p i  pe l  i n e  ex tens ions .  
The f i r s t  one runs  s t r a i g h t  south, through a l l  o f  Neoga Township and 
i n t o  Spr ing  P o i n t  and Sumpter Townships. The p i p e  s i z e  i s  6" u n t i l  i t  
reaches Sec t i on  36 i n  Neoga Township, and then changes t o  4" .  From t h i s  
l ong  ex tens ion  o f  p i p e l i n e  t h e r e  a r e  f o u r  o f f s h o o t s .  One i s  a  4" ex tens ion  
westward i n t o  Sec t ions  10, 11 and 14 and 15 which branches o f f  i n t o  3" 
p i p e l i n e  i n  Sec t ions  3, 10, 15, 22 and 27. There a r e  twe lve  users  on 
t h i s  ex tens ion  l i n e .  The second o f f s h o o t  extends eastward i n t o  Sec t ions  
7, 12, 13, 1 8  and 24 o f  Neoga Township. There 3"  and 4" p ipe1 i n e  form a 
c losed  l o o p  which serves 24 users .  N ineteen users  a r e  served by pipe1 i n e  
which extends from t h i s  c losed  l i n e .  The f o u r t h  o f f s h o o t  f rom t h i s  
s e c t i o n  extends t o  t h e  town o f  Toledo. Th i r t y - seven  users  a re  served 
a long  t h i s  segment o f  6" and 4" l i n e .  
The second ma jo r  ex tens ion  i n t o  Cumberland County runs  i n t o  
Sec t ions  26, 27, 34, 35 and 36 o f  Cottonwood Township. The p i p e l i n e  i s  
4 "  i n  d iameter ,  w i t h  t h r e e  smal l  ex tens ion  3" i n  d iameter .  T h i s  segment 
o f  t h e  Se rv i ce  Co rpo ra t i on ' s  l i n e  serves 27 users.  
A b r i e f  summary o f  t he  d i s t r i c t  l a y o u t  i s  as f o l l o w s .  The system's 
source i s  i n  Qlattoon Township. E i g h t  i n c h  p i p e  feeds t h e  wate r  f rom t h e  
source t o  t h e  system's  p i p e l i n e s .  P i p e l i n e s  f a n  o u t  f rom t h e  source, de- 
c reas ing  i n  d iamete r  s i z e  as t h e  o u t s k i r t s  o f  t h e  systerr~ a r e  reached. The 
l a r g e s t  amount o f  p i p e  i s  s i x  i n c h  and f o u r  i n c h  i n  d iameter .  Three and two 
i n c h  p i p e  i s  used o n l y  on t h e  edges o f  systems where o n l y  a  few users  o r  
c l u s t e r s  o f  users  a r e  found. The g r e a t e s t  number o f  users  and p i p e l i n e  i s  
found i n  Coles County. There a r e  o n l y  t h ree  main arms o f  p i p e l i n e  extend- 
i n g  i n t o  Cumberland County. 
The d i s t r i c t ' s  wate,r supply  i s  purchased f rom the  c i t y  o f  Mattoon. 
The d i s t r i c t ' s  c o n t r a c t  w i t h  Mattoon s t i p u l a t e s  t h a t  Mattoon may n o t  r e f u s e  
t o  supp ly  water  t o  t h e  d i s t r i c t .  Desp i te  t h i s  s t i p u l a t i o n ,  t h e  d i s t r i c t  
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has d r i l l e d  an exper imenta l  w e l l  on i t s  p rope r t y  and i s  de te rmin ing  whether 
i t  can r e a l i s t i c a l l y  s e r v i c e  i t s  customers f rom i t s  own w e l l .  
The c o n s t r i c t i o n  o f  C l  earwater  Serv ice  Corpora t ion  was completed 
i n  two phases. The f i r s t  phase, completed i n  1978, i s  comprised o f  approx i -  
ma te l y  60 m i l e s  o f  p i p e l i n e  and now serves approx imate ly  738 users ( i n -  
c l u d i n g  t h e  Lake Mattoon P u b l i c  Water D i s t r i c t  - n o t  shown on t h e  map). 
The second phase o f  c o n s t r u c t i o n  added 130 m i l e s  o f  p ipe1  i n e  and serves an 
a d d j t i o n a l  770 users ( t h i s  f i g u r e  cons iders  t h e  138 users i n  t h e  V i l l a g e  o f  
Lerna as one u s e r ) .  The average usage v a r i e s  f rom as h i g h  as 4600 g a l l o n s  
per  minute i n  summer, t o  a  low o f  3,500 g a l l o n s  pe r  month i n  w i n t e r .  
The p i p e  s i z e  f o r  t h e  mains i n  t h e  d i s t r i c t  v a r i e s  f rom 8"  a t  t h e  
d i s t r i c t ' s  water  source t o  2" .  From t h e  main t o  t h e  meter  v a u l t  on each 
u s e r ' s  p r o p e r t y  t h e  d i s t r i c t  uses 1 314" p ipe .  The owner i s  r espons ib l e  
f o r  whatever o t h e r  d i s t r i b u t i o n  l i n e s  a re  needed. There a r e  s i x  ( 6 )  
s to rage  tower tanks i n  t he  system. 
D e s c r i p t i o n  o f  System. For t h e  purposes o f  ana l ys i s ,  t h e  d i s t r i c t s  
have been d i v i d e d  i n t o  township survey sec t ions .  I n d i v i d u a l  sec t i ons  o r  
c l u s t e r s  of sec t i ons  w i l l  be analyzed. The Clearwater  Serv ice  Corpora t ion  
covers 168 sec t ions .  Al though t h e  d i s t r i c t  i s  n o t  a l lowed t o  serve customers 
w i t h i n  a  one and one-ha l f  m i l e  r a d i u s  around any i nco rpo ra ted  m u n i c i p a l i t y ,  
t h e  sec t i ons  o u t s i d e  t h i s  boundary, which surround t h e  c i t i e s  o f  Mattoon 
and Char leston have t h e  l a r g e s t  number o f  r u r a l  users .  
I n  Mattoon Township i s  one o f  t h e  sys tem'ss ix  s torage tanks.  The 
Magr~et s to rage  tank  ho lds 75,000 ga l l ons .  L i n c o l n  T r a i l s  Subd iv is ion  i s  
a l s o  i n  Mattoon Township and has 41 users.  Next t o  t h i s  s u b d i v i s i o n  a re  
t h e  ad jacen t  sec t i ons  21, 27, and 33. These sec t i ons  have 37 users a long 
a  6"  segment o f  p ipe.  6" l i n e  then extends i n t o  Sec t ion  32. From t h i s  
6" p ipe,  3" 1  i n e  extends i n t o  Sect ions 30, 31, 32 and 33. There a r e  8  
users a long t h i s  segment of p ipe.  
Because Clearwater  Serv ice  Corpora t ion  extends i n t o  two coun t ies ,  
a n a l y s i s  o f  t h e  impacts o f  t h e  d i s t r i c t  on i t s  s e r v i c e  area i s  d i f f i c u l t .  
There i s  a  g r e a t  d i s p a r i t y  o f  i n f o r m a t i o n  a v a i l a b l e  on t h e  d i s t r i c t  and 
on land-use p lann ing  w i t h i n  t he  d i s t r i c t ' s  boundaries.  Coles County has 
a  t e g i o n a l  p l a n n i n g  commission, Cumberland County does n o t .  Be fo re  t h e  
C learwa te r  S e r v i c e  C o r p o r a t i o n  c o u l d  agree t o  se rve  a  new development i n  
Coles County t h e  deve loper  would have t o  g e t  a  p e r m i t  f r o m  t h e  Coles County 
P l a n n i n g  Commission a l l o w i n g  i t  t o  be b u i l t .  The S e r v i c e  C o r p o r a t i o n  c o u l d  
n o t  se rve  anyone who d i d  n o t  have t h i s  p e r m i t .  T h i s  i s  n o t  t r u e  i n  Cumber- 
l a n d  County. I f  s e r v i c e  expansion were f e a s i b l e ,  t h e  c o r p o r a t i o n  c o u l d  
opera te  i n  any area o f  Cumberland County, r e g a r d l e s s  o f  t h e  impacts  t h a t  
t h i s  would have on l a n d  use o r  wa te r  resources.  No p e r m i t  system o r  g u i d i n g  
agency e x i s t s .  
Pub1 i c  Water D i s t r i c t  #1 
P u b l i c  Water D i s t r i c t  #1 (PWD #1) i s  l o c a t e d  i n  c e n t r a l  Adams 
County, a  west c e n t r a l  I l l i n o i s  coun ty  which borders  on t h e  M i s s i s s i p p i  
R i v e r .  I t  i s  d i f f e r e n t  f rom t h e  o t h e r  two d i s t r i c t s  s t u d i e d  i n  t h a t  i t  
i s  a  c o n f e d e r a t i o n  o f  f o u r  s e t t l e m e n t s ,  Fowler,  Paloma, Columbus and 
Coatsburg,  and o n l y  i n c i d e n t a l l y  serves t h e  r u r a l  user .  The d i s t r i c t  
was o r i g i n a l l y  formed i n  1973 w i t h  t h e  i n t e n t i o n  t h a t  t h e  wa te r  supp ly  f o r  
t h e  f o u r  s e t t l e m e n t s  would come f rom t h e  McKeesport Conservancy D i s t r i c t ,  
a  wa te r  p r o j e c t  which had n o t  y e t  been c o n s t r u c t e d .  The wa te r  d i s t r i c t  
was b u i l t ,  r e l y i n g  on t h i s  n o t  y e t  a v a i l a b l e  source and u s i n g  a  w e l l  i n  
Fowler  as an i n t e r i m  s u p p l i e r .  Funding f o r  t h e  McKeesport Conservancy 
D i s t r i c t  p r o j e c t  never  m a t e r i a l i z e d ,  so PWD #1  was f o r c e d  t o  buy i t s  
wa te r  f rom t h e  deep w e l l s  on t h e  M i s s i s s i p p i  R i v e r  which be long t o  t h e  
Clayton-Camp P o i n t  Water D i s t r i c t .  These we1 1s w i l l  be PWD # l ' s  permanent 
source.  (Source:  John K l  i n g e r ,  K l  i n g e r  and Assoc ia tes ,  eng ineers  f o r  
t h e  d i s t r i c t . )  
The most r e c e n t  annual r e p o r t  a v a i l a b l e  f rom t h e  wa te r  d i s t r i c t  
(1982) l i s t s  293 users  and an average annual wa te r  consumpt ion t o t a l  of  
a p p r o x i m a t e l y  13,200,000 g a l l o n s .  

D e s c r i p t i o n  o f  System. The l a y o u t  o f  P u b l i c  Water D i s t r i c t  #1 i s  
s imple t o  descr ibe .  Again, t h e  s tudy  area has been d i v i d e d  i n t o  sec t i ons .  
The water  d i s t r i c t  i s  l oca ted  i n  Gi lmer ,  Columbus, Honey Creek Townships 
and i nc l udes  16 sec t i ons  i n  i t s  s e r v i c e  area.  The d i s t r i c t ' s  boundary 
l i n e s  a r e  shown on t h e  map o f  t h e  d i s t r i c t .  A l l  of t he  p i p e l i n e  o u t s i d e  
o f  t h e  se t t lements  which a r e  served by t h e  system i s  6" i n  d iameter .  Water 
d i s t r i c t  records  show t h a t  t h e r e  a r e  o n l y  32 water  meter hookups ou t -  
s i d e  of t h e  f o u r  se t t lements  i n  t h e  d i s t r i c t .  According t o  John K l i nge r ,  
engineer  f o r  t h e  d i s t r i c t  ( i n t e r v i e w  on June 9, 1982),  t h e r e  i s  o n l y  one 
l a r g e  user  on t h e  system and t h a t  i s  a  t r a i l e r  c o u r t  l oca ted  between 
Catsburg and Paloma. The t r a i l e r  c o u r t  re1 i e s  on o n l y  one meter,  so i t  
i s  i n d i c a t e d  t h a t  way on t h e  s tudy map. 
The d i s t r i c t ' s  d i s t r i b u t i o n  sys ten~ i n  each o f  t h e  se t t l emen ts  i s  
comprised o f  4" p ipe .  There a r e  domestic users  l oca ted  a long these l i n e s .  
One school,  l oca ted  i n  Fowler i s  a l s o  inc luded  among t h e  d i s t r i c t ' s  
customers. 
Water en te r s  t h e  system from a  p o i n t  i n  Fowler,  where t h e  Clayton-  
Camp P o i n t  Water D i s t r i c t ' s  p i p e l i n e  system meets PWD # l ' i  system's p ipes .  
There i s  one 75,000 g a l l o n  s to rage  tank  l o c a t e d  i n  Coatsburg. However, 
t h i s  i s  n o t  needed, s i nce  t h e  system's w a t e r  comes through Fowler,  and i s  
c u r r e n t l y  be ing  dismant led. 
S ince t h e  o n l y  users  t o  j o i n  t h e  system s ince  i t s  f o rma t i on  have 
been r u r a l / f a r m  users a l r eady  l oca ted  t he re ,  i t  seems sa fe  t o  conclude 
t h a t  t h e  d i s t r i c t ' s  impact  has been min imal .  No o t h e r  new c o n s t r u c t i o n  
has taken p lace  i n  t h e  d i s t r i c t ' s  s e r v i c e  area s i nce  t h i s  r e l i a b l e  water  
supply  source has become ava i  1  ab l  e. 
It should be noted t h a t  n e i t h e r  t h e  wate r  d i s t r i c t  i t s e l f ,  t h e  
r e g i o n a l  p lann ing  agency ( t h e  Two R i ve rs  Regional Counci l  o f  P u b l i c  
O f f i c i a l s ) ,  FrnHA o r  t h e  SCS keep any k i n d  o f  records  on number o f  b u i l d i n g  
pe rm i t s  issued, l a n d  use changes ( i  .e .  f rom a g r i c u l t u r a l  l a n d  t o  some 
o t h e r  usage) i n  t h e  d i s t r i c t ' s  s e r v i c e  area o r  t o t a l  water  consumption i n  
t h e  d i s t r i c t  as a  percentage o f  water  a v a i l a b l e  f rom the  d i s t r i c t ' s  source. 
The system was b u i l t  because re1 i a b l e  d r i n k i n g  water  sources were so hard 
t o  tap ,  and y e t  no record  i s  be ing  kep t  o f  how t h e  sources used by t h e  
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o f  t he  6" sec t i ons  o f  p ipe.  6"  p i pe  runs  east -west  through t he  m idd le  o f  
t h e  d i s t r i c t ' s  s e r v i c e  area and i s  b i s e c t e d  by a  6"  l e n g t h  o f  p i pe  which 
runs  nor th -sou th .  T h i s  6"  p i p e  narrows t o  4" and then  meets t h e  2  112" 
p i p e  i n  t h e  southwestern co rne r  o f  t h e  d i s t r i c t .  T h i s  p i p e  forms a  l o o p  
i n  t h e  southernmost p o r t i o n  o f  t h e  d i s t r i c t .  The eas te rn  p o r t i o n  o f  t h e  
d i s t r i c t  i s  an a d d i t i o n  t o  t h e  o r i g i n a l  system. Th i s  p a r t  o f  t h e  system 
c o n s i s t s  o f  4", 3"  and 2"  p ipe.  There a re  53 users  on t h i s  newer p o r t i o n  
o f  t h e  system. The no r t heas te rn  co rne r  o f  t h e  systern i s  p a r t  o f  t h e  
o r i g i n a l  system and t h e  p i p e l i n e  i s  a l s o  2" and 3" i n  d iameter .  
Comparisons 
Comparisons should n o t  o n l y  cons ider  eng ineer ing  requi rements ,  
b u t  a l s o  t he  reasons behind t h e  system's  c o n s t r u c t i o n ,  t h e  t ype  and 
'number o f  users  and surrounding l and  uses. 
The Clearwater  system p rov i des  wate r  f o r  severa l  townships i n  
t h e  immediate v i c i n i t y  o f  two growing c i t i e s  (Mattoon and Char les ton) .  
The system does n o t  serve these c i t i e s  and so i s  used p r i m a r i l y  by r u r a l  
dwe l l e r s .  There a re  severa l  s u b d i v i s i o n  developments l o c a t e d  i n  t h e  r u r a l  
areas and making use o f  t h e  system. The system i s  prepared t o  add users,  
b u t  i s  l i m i t e d  i n  c a p a c i t y  and t h e r e f o r e  w i l l  a t  some f u t u r e  p o i n t  r e q u i r e  
a d d i t i o n a l  c a p a c i t y  should demand inc rease .  
Adams County PWD # 1  was cons t ruc ted  as a  r e s u l t  o f  t h e  r e -  
s i d e n t s  o f  f o u r  se t t l emen ts  fo rm ing  an a u t h o r i t y  t o  i n i t i a t e  t h e  con- 
s t r u c t i o n  o f  t h i s  system. The system, t h e r e f o r e ,  e x i s t s  p r i m a r i l y  f o r  
t h e  r e s i d e n t s  o f  these se t t lements  and assoc ia ted  r u r a l  r es i den t s .  Access 
t o  t h e  system i s  r e s t r i c t e d ,  r e q u i r i n g  t h e  approval  o f  t h e  members com- 
p r i s i n g  t h e  a u t h o r i t y .  The system i s  capable o f  p r o v i d i n g  f o r  a d d i t i o n a l  
users  i f  approval  i s  rece ived .  The f o u r  se t t lements  a re  r e l a t i v e l y  smal l  
and r u r a l  i n  na tu re  and have n o t  exper ienced development o f  any l a r g e  o r  
s i g n i f i c a n t  degree. 
I n  summary, t h e  two systems were cons t ruc ted  based on an observed 
need - PWD #1 by t h e  r e s i d e n t s  and Clearwater  by t h e  co rpo ra t i on .  They 
have a t t r a c t e d  users s u f f i c i e n t  t o  m a i n t a i n  opera t ions  w h i l e  n o t  over -  
burdening t h e  systems' p resen t  c a p a b i l - l t i e s ,  exper ienced l i t t l e  o r  no 
development as a  d i r e c t  r e s u l t  o f  t h e  systems a v a i l a b i l i t y  and cou ld  pro-  
v i d e  s e r v i c e  f o r  a  1  i m i t e d  number o f  new users.  
SPATIAL CHARACTERISTICS 
One o f  t h e  p r imary  sources o f  i n f o r m a t i o n  con tac ted  i n  t h e  
d i s t r i c t s  were t h e  p l ann ing  agencies respons ib l e  f o r  t h a t  area. The 
p lann ing  agencies had l i t t l e  i n f o r m a t i o n  on t h e  systems, b u t  t h e y  d i d  have 
supplementary da ta  p e r t i n e n t  f o r  t h i s  a n a l y s i s  (a1 though usual  l y  n o t  as 
complete as des i r ed ) .  The more impo r tan t  i n f o r m a t i o n  t h e  p l ann ing  agencies 
were a b l e  t o  p rov ide  was r e l a t e d  t o  land-use, development, popu la t i on ,  
t h e  va r i ous  governmental bodies invo lved ,  and env i ronmenta l .  
Land Use and Subd iv is ions  
I n  b o t h  s tudy  cases, t h e  i n f o r m a t i o n  ob ta ined  i n d i c a t e s  t h a t  t h e  
systerns a r e  u t i l i z e d  p r i m a r i l y  by persons who were a l r eady  l i v i n g  i n  t h e i r  
p lace  o f  res idence  be fo re  t h e  system was cons t ruc ted  and who connected t o  
t h e  system when i t  became a v a i l a b l e .  T h i s  i n d i c a t e s  t h a t  i n  p r o p o r t i o n  
t o  t h e  t o t a l  number o f  users,  t h a t  percentage o f  new users a f t e r  t h e  system 
becarne a v a i l a b l e  i s  sma l l .  
The i n f o r m a t i o n  p rov ided  a l s o  i n d i c a t e s  t h a t  t h e r e  were few changes 
i n  l a n d  use c l a s s i f i c a t i o n  brought  about as a  r e s u l t  o f  t h e  p r o v i s i o n  o f  
these serv ices .  
It should be noted t h a t  t h e  d i s t r i c t s  s tud ied  were funded by FmHA, 
which has requi rements guard ing aga ins t  l a r g e  sca le  developrner~ts coming 

HO
NE
Y 
CR
EE
K 
RE
SI
DE
NT
IA
L 
29
3 
CO
MM
ER
CI
AL
 
16 
IN
DU
ST
RI
AL
 
4 
SE
M
I-P
UB
LI
C/
 
l2
 
PU
BL
IC
 
GI
LM
ER
 
CO
LU
MB
US
 
RE
SI
DE
NT
IA
L 
35
 1 
RE
SI
DE
NT
IA
L 
20
6 
CO
MM
ER
CI
AL
 
7 
CO
MM
ER
CI
AL
 
5 
IN
DU
ST
RI
AL
 
0 
IN
DU
ST
RI
AL
 
0 
SE
M
I-P
UB
LI
C/
 
SE
M
I-P
UB
LI
C/
 
l2
 
PU
BL
IC
 
PU
BL
IC
 
into rural areas to use water from these d i s t r i c t s .  So, other rural water 
d i s t r i c t s ,  not re l ian t  upon FmHA for  the i r  funding, might experience a 
greater demand for  development and changes in land use classif icat ions.  
Consideration should also be given to  the fac t  that  th i s  study was 
undertaken during a time of high interest  rates and labor costs,  which 
severely affected the building industry in I l l i no i s .  
Existing Land Use: These rrlaps depict the numerical count of the 
various uses of land within the study area. This gives an indica- 
tion of the level of ac t iv i ty  occurring within the study area and 
the potential for  water usage. The land use i s  separated into four 
categories: Residential, ~ommerc ia l /~us in~ss ,  Industrial and Pub1 ic/ 
Semi-public. I t  can be seen that the residential usage i s  by f a r  the 
largest ,  with the Commercial and Industrial uses being very limited. 
Subdivision Development: - These maps indicate the number of sub- 
divisions constructed within the study area during a given period. 
The significance in determining the count of subdivisions can be 
found in the comparison in ra te  of this  form of development before 
and af te r  the introduction of the water system and in determining 
what subdivisions, predominantly residential in use, make use of the 
system. (This information i s  also presented in Table forrr~ as Appendix 
B . )  1960-1970: Subdivision development primarily occurring in the 
townships of Mattoon and Char1 eston. 
1970-1980: Subdivision development in Mattoon and Charleston i s  
large and not unexpected. However, Lafayette and Pleasant Grove 
experienced unexpected development. 1960-1980: Subdivision develop- 
ment occurred in each of the townships during the 20 year period, 
b u t  most significantly in Pleasant Grove. 
Devel opment in the vicinity of the Cl earwater Service Corporation 
has been extensive, b u t  the majority of construction has been within the 
c i ty  lirnits of Mattoon and Charlestor~ not serviced by the system. Although 
there had been a significant amount of subdivision development prior to  and 
a f t e r  the construction of the system, the majority of these a re  not serviced 
by the system and of those that  a re ,  not a l l  potential users chose to con- 
nect t o  the system. 
-
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Popu la t i on  and Housing U n i t s  
A1 though t h e  townships se r v i ced  by t h e  r e s p e c t i v e  systems have n o t  
exper ienced s i g n i f i c a n t  changes i n  l a n d  use i n  t h e  immediate v i c i n i t y  o f  
t h e  s e r v i c e  areas, t hey  have exper ienced a  growth i n  p o p u l a t i o n  i n  t h e  
p a s t  two decades. T h i s  growth has p redominan t l y  occurred i n  t hose  p a r t s  
of t h e  townships t h a t  do n o t  r e c e i v e  t h e  wate r  se r v i ces ,  and t h e r e f o r e  
seems u n l i k e l y  t h a t  t h e  p r o v i s i o n  o f  these  se rv i ces  has had much o f  an im- 
p a c t  on t h e  growth o f  t h e  popu la t i on .  
The o p p o s i t e  can a l s o  ho ld  t r u e ,  i n  t h a t  t h e  number o f  users  on t he  
system i s  a  smal l  percentage o f  t h e  number o f  p o t e n t i a l  users  and t he re -  
f o r e  i n d i c a t e s  t h a t  t h e  systems were n o t  cons t ruc ted  because o f  t h e  i n -  
c reas ing  popu la t i on .  
A  more s i g n i f i c a n t  growth p a t t e r n  f o r  a n a l y s i s  i n  t h i s  t ype  o f  
s tudy  i s  t h a t  o f  housing u n i t s .  The U,S. Census Bureau d i d  n o t  beg in  c o l -  
l e c t i n g  da ta  on housing u n i t  i n c rease  o r  decrease u n t i l  t h e  1970 census. 
Th is  makes i t  d i f f i c u l t  t o  ana lyze  any da ta  f o r  a  p e r i o d  o t h e r  than  1970- 
1980. Any a n a l y s i s  f o r  an e a r l i e r  p e r i o d  r e l i e s  on household coun ts  and 
vacancy r a t e s  f o r  an e a r l i e r  p e r i o d  r e l i e s  on household counts  and vacancy 
r a t e s  f o r  t h e  per iod ,  which i s  somewhat l e s s  r e l i a b l e . '  (See Appendix 
f o r  method used i n  c a l c u l a t i n g  1960 housing u n i t  coun ts . )  Ana l ys i s  f o r  
t h e  two t ime  per iods ,  1960-1970 and 1970-1980 i n d i c a t e  t h a t  w h i l e  t h e r e  
were inc reases  i n  housing u n i t s ,  these  u n i t s  were p redominan t l y  i n  areas 
n o t  se r v i ced  by t h e  s tudy  wate r  d i s t r i c t s  and t h e r e f o r e  were n o t  cons t ruc ted  
-
because of t h e  systems. It would t h e r e f o r e  seem t h a t  p r o v i s i o n  o f  wa te r  
se r v i ces  d i d  1  i t t l e ,  i f  any th ing ,  t o  i n f l u e n c e  hous ing u n i t s .  
Coles County/Percentage change i n  Popu la t i on  1960-1970: T h i s  map 
i s  a  v i s u a l  p r e s e n t a t i o n  o f  t h e  percentage change i n  p o p u l a t i o n  
du r i ng  t h e  1960-1970 p e r i o d  w i t h  focus  on t he  f i v e  townships con- 
t a i n i n g  t h e  system. The f i g u r e s  so dep i c t ed  show a  r e l a t i v e l y  
smal l  change i n  each o f  t h e  townships f o r  bo th  growth and l o s s ,  
except  f o r  t h e  township  o f  Char les ton  which exper ienced a  48% 
growth.  (The reason t h e  f i g u r e s  a r e  as a  percentage i s  f o r  p ro -  
p o r t i o n a l  i ty between t he  townships.  Two townships can exper ience  
t h e  same r a t e  o f  growth w h i l e  e x p e r i e r ~ c i r ~ g  fa rm d i f f e r e n t  numer ica l  
growth.  ) 
TABLE 7.1  
Serv ice Area Populat ion Data 
1 9 7 0  Populat ion Pop. Change 
Clearwater Serv ice Corporat ion: 
Coles Co. 
Charl eston Twp. 
(excluding c i t y  o f  
Charl eston) 
Laf  ayet  t e  Twp . 
(exc lud ing c i t i e s  o f  
Mattoon & Charleston) 
Mattoon Twp 
(exc lud ing Mattoon) 
Paradise Twp. 
(excluding Mattoon) 
P l  easant Grove Twp. 
Cumber1 and Co. 
cottonwood Twp. 
Neoga Twp. 
Spring Po in t  Twp 
Sumpter Twp. 
Adams Co. PWD #1 : 
Adams Co. 
Gilther Twp. ( i n c l u d i n g  
p t .  o f  Columbus V i l l a g e )  1,005 
Honey Creek Twp. 1,066 949 + 47 
Columbus Twp. ( i n c l u d i n g  
p t .  o f  Columbus V i l l a g e )  531 
Coal Val l e y  Pub1 i c  Water D i s t r i c t :  
Wil l iamson Co. 56,538 49,021 + 7,517 
Crab Orchard Prec inc t  1,187 98 6 + 201 
E. Marion Prec inc t  (no t  i n -  
c lud ing  Marion City & 
P i  t t s b u r g  V i  11 age) 
Stonefor t  Prec inc t  
Source: 1980 Census o f  Populat ion. 
Coles County/Percentage change i n  Popu la t i on  1970-1980: Th i s  p re -  
s e n t a t i o n  o f  t h e  percentage change shows a general  s t a t e  o f  i n c rease  
f o r  t h e  townships w i t h i n  t h e  s tudy  area, b u t  n o t  as pronounced as 
be fo re  f o r  Char les ton.  A1 so, t h e  township  o f  L a f a y e t t e  exper ienced 
a decrease w h i l e  e x i s t i n g  between two f a i r - s i z e d  c i t i e s .  
Coles County/Percentage change i n  Popu la t i on  1960-1980: Th is  map 
represen ts  t h e  comprehensive change i n  p o p u l a t i o n  f o r  t h e  p e r i o d  
1960-1980. The f i g u r e s  show a s u r p r i s i n g l y  low r a t e  o f  change f o r  
a 20-year per iod ,  w i t h  t h e  except ion,  o f  course, o f  Char les ton.  
Col es CountylPercentage change i n  housing u n i t s  1960-1 970: - Th is  map 
d e p i c t s  t h e  percentage change i n  hous ing u n i t s  d u r i n g  t h e  p e r i o d  1960- 
1970 and i n d i c a t e s  low r a t e s  o f  change f o r  t h e  townships w i t h i n  t h e  
s tudy  area, w i t h  t h e  excep t i on  o f  Char les ton  which exper ienced a 
growth o f  36.8%. 
Coles County/Percentage change i n  housing u n i t s  1970-1980: Th is  
r e p r e s e n t a t i o n  o f  t h e  f i g u r e s  shows a l a r g e  r a t e  o f  growth f o r  t h e  
Char les ton  township  - which i s  n o t  unexpected, and an even l a r g e r  
r a t e  o f  growth f o r  t h e  township  o f  Parad ise - which i s  unexpected. 
Coles County/Percentage change i n  housing u n i t s  1960-1980; Th is  per -  
centage change shows t h e  o v e r a l l  i n c rease  i n  housing u n i t s  d u r i n g  
t h e  1960-1980 p e r i o d  t o  'be q u i t e  l a r g e  f o r  t h e  townships o f  Char les ton  
and Parad ise and moderate ly  h i g h  f o r  Mattoon and Pleasant  Grove. 
The o t h e r  townships i n  t he  coun ty  show s i m i l a r  p a t t e r n s  o f  growth,  
so t h i s  s i t u a t i o n  should  n o t  be const rued as unusual .  
Comparison o f  i n f o r m a t i o n  f o r  percentage change i n  housing u n i t s  and 
percentage change i n  p o p u l a t i o n  i n  Col es County: The o v e r a l l  con- 
census o f  t h e  two forms o f  i n f o r m a t i o n  seem t o  i n d i c a t e  an i n c r e a s i n g  
supply  o f  housing i n  excess of  what can be accounted f o r  from popul -  
a t i o n  increases.  
Compa r i  s o n l -  
percentage change i n  popu la t i on  ----- and s u b d i v i s i o n  development i n  Coles 
County: The most ou ts tand ing  aspect  o f  t h i s  comparison i s  t h e  con- 
s t r u c t i o n  o f  20 s u b d i v i s i o n s  i n  a township t h a t  exper ienced a 5.6% 
decrease i n  housing u n i t s  and a 9% decrease i n  p o p u l a t i o n  d u r i n g  
t h e  same t ime pe r i od .  
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Adams County/Percentage change i n  popu la t i on  1960-1 970: T h i s  map 
i s  a v i s u a l  p r e s e n t a t i o n  o f  t h e  percentage change i n  popu la t i on  
d u r i n g  t h e  1960-1970 p e r i o d  w i t h  focus on t h e  t h r e e  townships con- 
t a i n i n g  t he  system. The f i g u r e s  so dep ic ted  i n d i c a t e  a r e l a t i v e l y  
smal l  change, f o r  bo th  growth and l o s s .  (The reason t h e  f i g u r e s  
a r e  as a percentage i s  f o r  p r o p o r t i o n a l i t y  between t h e  townships. 
Two townships can exper ience t h e  same r a t e  o f  growth w h i l e  expe r i -  
enc ing  f a r  d i f f e r e n t  numerical  growth. ) 
Adams County/Percentage change i n  popu la t i on  1970-1980: T h i s  pre-  
s e n t a t i o n  o f  t h e  percentage change shows s i g n i f i c a n t  increases i n  
two o f  t h e  township s tudy  areas, w i t h  even t h e  t h i r d  exper ienc ing  
some measurable growth. 
Adams County/Percentage change i n  p o p u l a t i o n  1960-1980: Th is  map 
represen ts  t h e  comprehensive change i n  popul a t i o n  f o r  t h e  pe r i od  
1960-1980. The i n d i c a t i o n s  here a r e  t h a t  a l l  t h r e e  townships i n  
t h e  s tudy  area exper ienced s i g n i f i c a n t  growth d u r i n g  t he  twenty  
y e a r  per iod .  
Adams County/Percentage change i n  housing u n i t s  1960-1 970: Th is  rrlap 
d e p i c t s  t h e  percentage change i n  housing u n i t s  d u r i n g  t he  pe r i od  1960- 
1970 and i n d i c a t e s  a moderate inc rease  i n  two o f  t he  townships i n  
t h e  s tudy  area, somewt- at w i t h i n  t h e  norm o f  t h e  changes i n  t h e  sur -  
rounding townships. 
Adams County/Percentage change i n  housing u n i t s  1970-1 980: Th is  r e -  
p resen ta t i on  o f  t he  f i g u r e s  shows a very  l a r g e  inc rease  i n  t h e  Gi lmer  
township area and s i g n i f i c a n t  increases i n  t h e  o t h e r  two townships 
i n  t h e  study area. T h i s  i s  i n  agreement w i t h  an o v e r a l l  p a t t e r n  
o f  growth f o r  t h e  r e s t  o f  t h e  county.  
Adams County/Percentage change i n  housing ur l i  t s  1960-1 980: Th is  
p resen ta t i on  o f  t h e  percentage change shows t h e  o v e r a l l  i nc rease  i n  
housing u n i t s  d u r i n g  t h e  1960-1980 p e r i o d  t o  be q u i t e  l a rge ,  w i t h  an 
ext remely  1 a rge  inc rease  i n  G i  lmer township o f  63.3%. However, 
t h e  o t h e r  townst-lips surrounding t h e  s tudy area tend t o  show a 
l a r g e  inc rease  as w e l l ,  t h e r e f o r e  i n d i c a t i n g  t h e  s i t u a t i o n  i s  n o t  
abnormal. 
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CONCLUSION 
3 
and percentage change i n  p o p u l a t i o n  f o r  Adams County: 
1960-1970: shows min imal  growth o r  l o s s  o f  p o p u l a t i o n  w i t h i n  t h e  
s tudy  area, w h i l e  showing moderate inc reases  i n  hous ing 
u n i t s  i n  two o f  t h e  townships.  
1970-1980: Shows moderate t o  l a r g e  g rowth  i n  p o p u l a t i o n  i n  t h e  
townships i n  t h e  s tudy  area', w h i l e  showing moderate t o  
l a r g e  growth i n  housing u n i t s  i n  t h e  s tudy  area townships 
and t h e  amount o f  growth i s  somewhat p r o p o r t i o n a t e l y  r e -  
f l e c t e d  i n  t h e  r e s p e c t i v e  townships.  
1960-1980: shows moderate g rowth  o f  t h e  p o p u l a t i o n  i n  t h e  townships 
w i t h i n  t h e  s tudy  area w h i l e  expe r i enc ing  modera te ly  l a r g e  
t o  ve r y  l a r g e  growth o f  hous ing u n i t s  i n  t h e  s tudy  area. 
Summary: Whi 1  e  e a r l  i e r  comparisons a r e  c o n t r a d i c t o r y ,  t h e  1  onger 
p e r i o d  o f  1960-1980 shows g rowth  i n  t h e  popu la t i on  be ing 
matched by growth i n  t h e  number o f  hous ing u n i t s ,  and 
consequent ly  a  g r e a t e r  need f o r  po tab le  wa te r  supp l i es .  
Where t h e  C learwate r ,  Se rv i ce  Co rpo ra t i on  i s  i n  ope ra t i on ,  t h e  
number o f  users  as o f  1982 was 1,129 (920 i n  Coles County and 209 i n  
Cumberland County).  I n  v iew o f  6,086 p o t e n t i a l  customers i n  Coles County 
and 9,596 i n  Cumberland County, a c t u a l  users  account f o r  7% o f  p o s s i b l e  
customers. There a r e  14 r u r a l  s u b d i v i s i o n s  w i t h  a  t o t a l  o f  180 hous ing 
u n i t s  w i t h  access t o  t h e  system and o f  those 180 u n i t s ,  110 a r e  a c t u a l l y  
hooked up t o  t h e  system. These f a c t o r s  p l u s  t h e  f a c t  t h a t  o n l y  10-15 
hous ing u n i t s  p r e s e n t l y  hooked up t o  t h e  system were cons t ruc ted  a f t e r  
t h e  s e r v i c e  had begun i t s  opera t ions ,  appears t o  i n d i c a t e  t h e  p r o v i s i o n  
o f  t h e  water  s e r v i c e  has n o t  generated l a r g e  amount o f  development, n o r  
c o n t r i b u t e d  s i g n i f i c a n t l y  t o  any change i n  l and  use. 
The r e s u l t s  a re  t h e  same, if n o t  more ev iden t ,  i n  Adams County. 
The es tab l i shment  o f  PWD #1 f o r  t h e  se t t lements  o f  Fowler, Paloma, Coatsburg 
and Columbus was sought by t h e  r e s i d e n t s  o f  these se t t lements .  Sorr~e r u r a l  
r e s i d e n t s  have connected t o  t he  system w i t h  t h e  permiss ion o f  t he  D i s t r i c t ,  
b u t  development i n  and around t he  v i l l a g e s  has n o t  occur red  t o  any s i g n i f i c a n t  
amount. O f  sorne i n t e r e s t ,  however, i s  t h e  use t o  which some o f  t he  r u r a l  
r e s i d e n t s  a re  p u t t i n g  t h e i r  water  supp ly  - t h e  wa te r i ng  o f  l - i ves tock .  T h i s  
use has increased i n  p o p u l a r i t y ,  and a t  p resen t  t h e r e  a re  50 p o t e n t i a l  users*  
who would l i k e  t o  be connected t o  t h e  system f o r  t h i s  purpose. 
A l though t he  water  d i s t r i c t s  s t u d i e d  do n o t  seem t o  have had a  
s i g n i f i c a n t  impact  on l and  use i n  t h e i r  se rv i ce  areas, t hey  have p rov ided  
a  dependable po tab le  water  supply  o f  b e t t e r  q u a l i t y  f o r  r u r a l  domestic use. 
The need f o r  r u r a l  water  d i s t r i c t s ,  as evidenced by t h e  l a r g e r  
number o f  d i s t r i c t s ,  i s  g r e a t e r  i n  t h e  southern h a l f  o f  t he  s t a t e .  Accord- 
i n g  t o  M r .  Char les B e l l  o f  t h e  I l l i n o i s  Environmental P r o t e c t i o n  Agency, 
t h i s  i s  because t h e  no r the rn  p o r t i o n  o f  I l l i n o i s  has a  p l e n t i f u l  ground 
water  supp ly  and t h e  southern p o r t i o n  does no t .  
The s tudy  r e s u l t s  a re  a t  bes t  t e n t a t i v e  and a re  c o n t r a r y  t o  con- 
ven t i ona l  wisdom rega rd ing  t h e  p o s i t i v e  r o l e  i n f r a s t r u c t u r e  improvement 
i s  c r e d i t e d  w i t h  i n  encouraging growth and development. 
The Clearwater  System i s  i n  an area o f  growth a t t r i b u t a b l e  t o  
r ecen t  t r ends  o f  popu la t i on  movement toward areas o f  n a t u r a l  a t t r a c t i o n  - 
r u r a l  l akes  and r i v e r s  w i t h  f o r e s t  cover.  The water  system represen ts  a  
bonus r a t h e r  than a  necess i t y .  
* Dur ing  i n t e r v i e w s  w i t h  agencies and persons concerned w i t h  t h e  Adams 
County PWD #1, ment ion was made o f  some o f  t h e  r u r a l  users  o f  t h e  Clayton-  
Camp P o i n t  Water D i s t r i c t  l i n e ,  o f  which PWD #1  i s  a  sec t ion ,  u t i l i z i n g  t h e  
processed water  f o r  t h e i r  l i v e s t o c k  opera t ions .  The r a t i o n a l  o f  t h e  users  
f o r  u t i l i z i n g  t h e  water  i n  t h i s  f ash ion  appears t o  r e s t  on t h e  assumption 
t h a t  t h e  r e d u c t i o n  i n  t h e  cos t s  o f  p r o v i d i n g  water f rom t h e i r  own w e l l s  
and assoc ia ted  v e t e r i n a r i a n  b i l l s  more than makes up f o r  t h e  c o s t  of us i ng  
t h e  processed water .  Whether o r  n o t  t h i s  i s  a  v a l i d  assumption would make 
f o r  an i n t e r e s t i n g  study. 
So too, PWD #1 was es tab l i shed  i n  an area a l r eady  developed. 
A p a r t i c u l a r l y  i n t e r e s t i n g  f a c t o r  i s  t h e  r u r a l  uses f o r  l i v e s t o c k  opera t ions .  
Th i s  phenomena u r g e n t l y  needs a d d i t i o n a l  study. The p o t e n t i a l  impact on 
e x i s t i n g  systems and on proposed water  systems cou ld  be h i g h l y  s i g n i f i c a n t .  
A second f a c t o r  d iscovered b u t  n o t  i n v e s t i g a t e d  i s  t h e  emergence 
of r e g i o n a l  water  supp l i es  (who lesa le rs )  t h a t  "open up" l a r g e  areas f o r  
l o c a l  water  d e l i v e r y  systems ( r e t a i l e r s ) ,  t h e  s u b j e c t  o f  t h i s  s tudy.  The 
format ion o f  these reg iona l  systems, g i ven  c u r r e n t  demographic movement 
p l u s  a  "new" market - t he  l i v e s t o c k  en te rp r i ses ,  have t h e  p o t e n t i a l  t o  
r a d i c a l l y  a1 t e r  t h e  c u r r e n t  d i s t r i b u t i o n  o f  popu la t i on  and t he  a g r i c u l t u r a l  
geography o f  t h e  s ta te .  
The p a u c i t y  o f  research o f  water  systems i n  terms of s p a t i a l  
d i s t r i b u t i o n  and c h a r a c t e r i s t i c s  seve re l y  l i m i t e d  our  i n v e s t i g a t i o n s .  
Th i s  l i n e  o f  i n q u i r y  i s  v i t a l  t o  p u b l i c  p o l i c y  f o rma t i on  - a t  t h e  n a t i o n a l ,  
s t a t e  and l o c a l  l e v e l s .  We hope t h i s  i n i t i a l  a t tempt  t o  cons ider  s p a t i a l  
a t t r i b u t e s  c o n t r i b u t e s  t o  f u r t h e r  s i m i l a r  research. 
APPENDIX 
A. Water D i s t r i c t  Customer Sampl i n g  Frame 
B. Water D i s t r i c t  and D i s t r i c t  Customer Survey 
Forms 
C. 1960 Housing U n i t  Es t imat ing  Procedure 
A. Water D i s t r i c t  User Sampling 
A two stage sampling des ign was employed t o  draw a  r e p r e s e n t a t i v e  
sample of I l l i n o i s  r u r a l  water  d i s t r i c t  users  i n  o r d e r  t o  i n s u r e  v a r i a b i l i t y  
i n  h a t e r  p r i c e s  pa id .  The t a r g e t  was t o  o b t a i n  100 completed telephone 
i n t e r v i e w s .  The s teps i n  t h e  two stage des ign were: 
1. The I 1  1  i n o i s  r u r a l  water  . d i s t r i c t s  were grouped i n t o  t h r e e  
s t r a t a  on t h e  bas is  o f  wa te r  p r i c e  schedules--high, medium, 
and low. 
2. From each o f  t h e  t h r e e  s t r a t a ,  t h r e e  d i s t r i c t s  were drawn w i t h  
t he  p r o b a b i l i t y  o f  any d i s t r i c t  be ing drawn p r o p o r t i o n a t e  t o  
i t s  number o f  users.  
3. From each se lec ted  d i s t r i c t ,  20 users were se lec ted  us ing  a  
sys temat ic  random sampl i n g  procedure. 
4. Steps 1 through 3 r e s u l t e d  i n  a  sample o f  users  pe r  p r i c e  
s t ra tum o f  60 o r  3 d i s t r i c t s  t imes  20 users pe r  d i s t r i c t .  
5. For each d i s t r i c t ,  a  random sub-sample o f  11 users was drawn 
ho ld i ng  9 customers i n  reserve.  Rar~dornly se lec ted  cases f rom 
the  reserve  were used as needed t o  achieve t he  t a r g e t  number 
o f  about 11 cases p e r  d i s t r i c t ,  33 cases p e r  s t r a tum and 100 
completed i n t e r v i e w s .  
T h i s  des ign r e s u l t e d  i n  a  sample t h a t  was s e l f - w e i g h t i n g  w i t h i n  
each s t ra tum.  
0 .  Water District  and District  Customer Survey Forms 
WATER DISTRICT PRELIMINARY SURVEY 
A s  p a r t  of o u r  r e sea rch  on r u r a l  water  systems, we in t end  t o  s tudy  
t h e  demand c h a r a c t e r i s t i c s  of household water  usage i n  a r u r a l  s e t t i n g .  
The a n a l y s i s  of water  demand r e q u i r e s  d a t a  on ind iv idua l  r u r a l  water  
u s e r  c h a r a c t e r i s t i c s  and t h e  amount o f  water  purchased. The d a t a  on 
use r  c h a r a c t e r i s t i c s  can only  be c o l l e c t e d  through a survey o f  a sample 
of households served by your water  d i s t r i c t .  Most households w i l l  n o t  
l i k e l y  be a b l e  t o  r e p o r t  ga l lons  o f  water  used p e r  month. This  informa- 
t i o n  would have t o  be c o l l e c t e d  from your b i l l i n g  records .  We a r e  
conducting t h i s  pre l iminary  survey of r u r a l  water  d i s t r i c t s  i n  o r d e r  t o  
determine: 1) your i n t e r e s t  i n  cooperat ing i n  a survey of  i nd iv idua l  
r u r a l  water  u s e r s ,  and 2) t h e  a v a i l a b i l i t y  of information on water  
purchases from your b i l l i n g  records .  The survey o f  water  u s e r s  and 
the  c o l l e c t i o n  o f  t h e  information would involve a minimum amount of 
t ime and expense on your p a r t .  We i n v i t e  you t o  i n d i c a t e  your i n t e r e s t  
i n  p a r t i c i p a t i n g  i n  our  survey by completing t h e  ques t ionna i r e  below 
and r e t u r n i n g  t h e  pre l iminary  survey t o  u s  i n  t h e  envelope provided. 
Thank you. 
1. Name of  Water D i s t r i c t  
2. Number o f  yea r s  o f  opera t ion .  years  
3. What is  t h e  approximate s i z e  o f  t h e  D i s t r i c t ?  mi les  o f  l i n e s  
number o f  u s e r s  
4. What i s  your p r i n c i p a l  source of  water? (check one) Ground 
Surface 
5. Do you purchase water?  (check one) Yes No 
6 .  Are b i l l i n g  records  on water  use  a v a i l a b l e  a t  your o f f i ce?  (check one) 
Yes No 
7. Is information on ga l lons  purchased by ind iv idua l  households a v a i l a b l e  
a t  your o f f i c e ?  (check one) Yes No 
8. How o f t e n  a r e  water  meters  read? (check one) 
Monthly Bimonthly Other (p l ease  spec i fy)  
9. Please  i n d i c a t e  your p re sen t  water  r a t e  schedule.  
Minimum b i l l  f o r  g a l .  
Next ga l .  f o r  $ P e r  g a l .  
Next g a l .  f o r  $ 
- L- 
P e r  g a l .  
Next g a l .  f o r  $ per - g a l .  
A l l  over g a l .  f o r  $ p e r  g a l .  
10. Would you be w i l l i n g  t o  a s s i s t  us  i n  t h i s  survey? Yes No 
Unive r s i t y  of I l l i n o i s  
Survey Research Laboratory 
Water Demand Study 
He l l o ,  may I speak t o  (customer or spouse)? My name is  and I a m  
c a l l i n g  from t h e  Survey Research Laboratory a t  t h e  Un ive r s i t y  of I l l i n o i s  
I D  
Stra tum 
Study 47 6 
i n  Urbana. We a r e  doing a s tudy  of r u r a l  wa te r  systems and I ' d  l i k e  t o  
ask you j u s t  a few ques t ions .  
L 
1. For how many yea r s  have you been a customer of your r u r a l  wa te r  
d i s t r i c t  ? 
yea r s  1 0 - 1 1  
1 
Don't know . . . . . . .  98 
2. Do you own o r  have access  t o  ano ther  source  of wate r?  
. . . . . . . . .  Y e s . .  1 
1 2  
Yes 
- 
No 
-- 
3a. Do you have a dishwasher i n  your home? . . . . . . . . . .  1 2 1 3  
b. Do you have a washing machine? . . . . . . . . . . . . . .  1 2 1 4  
c. How many bathrooms are t h e r e  i n  your r e s i dence?  . . . . . .  1 5  
. . .  4. Do you use  water  purchased from your wate r  d i s t r i c t  f o r  
Yes 
- 
No 
- 
a. wate r ing  a lawn o r  garden? . . .  1 2 1'6 
b. c a r  washing? . . . . . . . . . .  1 2 1 7  
5a. Can you t e l l  m e  approximately how m c h  your average monthly water b i l l  was 
dur ing  t h e  summer months l a s t  year? 
$ 1 8 - 2 0  
. . . . . .  Don't know 998 
b. About how m c h  was your average monthly water b i l l  during the  r e s t  of l a s t  
yea r?  
c. Were your a v a a g e  monthly water b i l l s  t h e  year  before that--in 1981--higher, 
about the  same, o r  lower than l a s t  years?  
Higher (Skip 40. Q.6a) . . 1 
- 
- 2 2  4 
About same ( ~ k i ~  to Q.6a) 2 
Lower . . . . . . . . . .  3 
d. Was t h a t  because of higher  water r a t e s  i n  1982? 
. . . . . . . . . .  Yes 1 
2 5 
. . . . . . . . . .  N O .  2 
. . . . . . .  Don't know 8 
6a. On the average, how many ga l lons  of water did you use a month dur ing  the  
summer months, i n  1982? 
ga ls .  2 6-'3 o 
Don't know . . . . .  99998 
b. About how many ga l lons  of water did you use each month during the  r e s t  
of l a s t  yea r?  
gals .  3 1 - 3  5 
- - 
Don't know . . . . .  99998 
c. In  1981 d+d you use more water ,  l e s s  water ,  o r  about t h e  same amount a s  
l a s t  year?  
M o r e . .  . . . . . . . .  1 
3 6 
L e s s . .  . . . . . . . .  2 
Same.  . . . . . . . . .  3 
Don't knou . . . . . . . .  8
7. How much is your water d i s t r i c t ' s  minimum charge? 
$ 3 7-4 0  
- 
Don't knou . . . . .  9998 
! We have j u s t  a few q u e s t i o n s  t o  he lp  us ana lyze  t h e  r e s u l t s  of t h i s  s tudy.  
8. I n  what y e a r  were you born? 4 1 - 4 2  
I 9. Are you c u r r e n t l y  . . .  
. . . . . . . . . .  Employed f u l l  t ime ,  1  
. . . . . . . . . .  Employed p a r t  t ime ,  2 4 3 
. . . . . . .  ~ e m ~ o r a r i l y  ou t  of work, 3 
. . . . . . . . . . . . . .  R e t i r e d ,  o r  4 
Not u s u a l l y  employed? . . . . . . . . .  5 
Keeping house/hornemaker . . . . . . . .  6 
Other? ( S p e c i f y )  7 
10. I n c l u d i n g  y o u r s e l f ,  how many people  c u r r e n t l y  l i v e  i n  your household?  
I 4 4 - 4 5  
I 
. . .  l l a .  Do you l i v e  
. . . . . . . . . . . . . . . .  I On a f a r m , .  1 
I 
I n  a r u r a l  a r e a ,  but  n o t  on a  farm, o r  
4 6 
. . . . . . . . . . . . . .  ( S k i p  t o  Q.14) 2 i 
1 I n  a  s m a l l  town? ( S k i p  t o  Q.14) . . . . . .  3 
I b. Did you s e l l  a t  l e a s t  $1,000 of a g r i c u l t u r a l  p r o d u c t s  i n  1982? 
Y e s . .  . . . . . . . . .  1 
4 7 
. . . .  No ( S k i p  t o Q . 1 4 )  2 
I 
I ! 12a. Do you u s e  any wa te r  purchased from your wa te r  d i s t r i c t  f o r  a g r i c u l t u r e  o r  l i v e s t o c k ?  
. . . . . . . . .  Y e s . .  1 
2 4 8 
I 
. . . .  i No ( S k i p  t o  Q.13) 2 
b. About what pe rcen tage  of your purchased water  i s  used f o r  a g r i -  
c u l t u r e  o r  l i v e s t o c k ?  
% 4 9 - 5 0  
c. About what pe rcen tage  of a l l  t h e  wa te r  used f o r  a g r i c u l t u r e  and l i v e s t o c k  
i s  purchased? 
% 5 1 - 5 2  
13. About what percentage of your 1982 before tax  household income was from 
farming? (Same as  "net income" for  farmers.) 
% 
14a. I n  1982, was your t o t a l  household income before taxes . . . 
Less than $5,000? Y e s . . . . . . l  
Less than $10,000? Y e s . . . . . . 2  
Less than $15,000? Y e s . . . . . . 3  
Less than $20,000? Y e s . . . . . . 4  
Less than $25,000? Y e s . . . . . . 5  
Less than $30,000? Y e s . . . . . . 6  
Do:zlt know . . . . . . . . . . . . . . 8 
Refused . . . . . . . . . . . . . . . 9 
(Record b through e below) 
b. Was the  - 1981 t o t a l  household income before taxes  g r e a t e r  than, l e s s  than,  
o r  about t he  same a s  the 1982 f igu re?  
c. B y  about how much was i t  ' ( g r e a t e r / l e s s ) ?  
d. How about - 1980 t o t a l  household n e t  income a s  compared t o  1981--was i t  
g r e a t e r  than, l e s s  than, o r  about t h e  same as  1981? 
e. By about how much was i t  ( g r e a t e r / l e s s ) ?  
.b. 1981 
Grea t e r  . . . . . . . . . . . . 1 
Less . . . . . . . . . . . . . . ' 2  2 
About t h e  same . . . . . . . . . 3 (Skip  t o  ~ . 1 4 d )  3 (Skip t o  Q.15) 
Difference  c-  $ o r  e. $ or  5 8 - 6 2  
15a. Do you t r y  t o  l i m i t  the  use of water i n  your household? 
Yes . . . . .. . . . . . 1 
No (End interv iew)  . . 2 
b. Could you g ive  me some examples? 
Thank you very much f o r  your cooperation. 
Sex of  Respondent Male . . . . . l  
Female . . . . 2 
C. 1960 Housi r ~ g  U n i t  E s t i ~ n a t i  r ~ g  Procedure 
The 1960 Housing Unit counts ,  and consequently t h e  percentage change 
i n  housing u n i t s  f o r  1960-1970 and 1960-1980, were der ived  from c o r r e l a t i n g  
t h e  househo1d/popu1ation f o r  1960, 1970 and 1980 wi th  t h e  housing u n i t /  
populat ion r a t i o  f o r  1970 and 1980, and then e s t ima t ing  what t h e  r a t i o  f o r  
1960 should be according t o  t h e  p a t t e r n  e s t ab l i shed .  
TOWNSHIP Housing 
Units  
Populat ion 
Households 
Populat ion 
Housing 
Uni t s  
Populat ion 
Households 
Populat ion 
Housing 
Uni t s  
Populat ion 
Households 
Populat ion 
An example of how t h e  e s t ima t ion  was e s t a b l i s h e d  i s  a s  fo l lows:  
North Okaw i n  Coles County had a popula t ion  of 1,099 i n  1960, 
1 ,011 i n  1970 and 1,072 i n  1980. The number of households i n  1960 was 
292, i n  1970 was 293 and i n  1980 was 334. The number of housing u n i t s  
i n  1970 was 313 and i n  1980 was 347. This  l e a d s  t o  t h e  fol lowing order-  
ing  of r a t i o s :  
North 
Okaw 
1960 1970 1980 
which g ives :  
1960 1970 1980 
(housing u n i t s )  
(households) 
347 
1,072 
334 
1,072 
I 
(housing u n i t s )  
(households) 
? 
1,099 I 292 
.32 
.31  
? 
.27 
313 
1 ,011  
293 
1 ,011  
.31  
.29 
The even inc rease  of households f o r  t h e  t h r e e  per iods  of 1960, 
1970 and 1980 and an ev iden t ly  even inc rease  i n  housing u n i t s  f o r  t h e  
pe r iods  of 1970 and 1980 would i n d i c a t e  t h a t  a reasonable e s t ima te  f o r  
1960 would be .30. 
The n e c e s s i t y  f o r  e s t ima t ion  comes from a l a c k  of information,  a s  
housing u n i t  counts  by township were not  made a v a i l a b l e  u n t i l  t he  1970 
census, and l o c a l  agencies  a r e  no t  o ld  enough t o  have gathered t h e  in-  
formation f o r  t h e i r  own s t u d i e s .  
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The i n i t i a l  charge may be e i t h e r  a  s e r v i c e  charge o r  a  minimum 
charge. The minimum charge i s  t h e  most common approach and i s  used by  
a l l  o f  I l l i n o i s '  r u r a l  wa te r  systems. The ma jo r  d i f f e r e n c e  between t h e  
s e r v i c e  and minimum charge i s  t h a t  w i t h  t h e  minimum charge the  customer 
i s  e n t i t l e d  t o  a  f i x e d  minirr~u~n q u a n t i t y  o f  water  whether o r  n o t  i t  i s  
consumed. About 58 percen t  o f  t h e  r u r a l  water  systems i n  I l l i n o i s  p rov i de  
1,000 g a l l o n s  w i t h  t he  minimum charge p e r  month and have a  mean month ly  
minimum charge o f  $9.76. These d i s t r i c t s '  minimums ranged f r om $6.00 t o  
$15.00 p e r  month. 
A  t y p i c a l  r u r a l  water  d i s t r i c t  r a t e  schedule i s :  
minirr~urn charge $8.50/month f o r  1,000 ga l  l o n s  
n e x t  4,000 g a l l o n s  a t  $3.15 pe r  1,000 g a l l o n s  
n e x t  5,000 g a l l o n s  a t  $2.25 p e r  1,000 g a l l o n s  
n e x t  10,000 g a l l o n s  a t  $1.75 p e r  1,000 g a l l o n s  
a l l  use ove r  20,000 g a l l o n s  a t  $1.55 pe r  1,000 g a l l o n s  
About 30 pe rcen t  of t h e  r u r a l  systems i n  I l l i n o i s  p rov i ded  2,000 g a l l o n s  
per  month w i t h  t h e  minimum charge. Other f i r s t  b locks  r e p o r t e d  were 
1,500 g a l l o n s ,  3,000 g a l l o n s  and 4,000 ga l l ons .  
The number o f  b l ocks  ranged f rom two t o  seven. About 22 pe rcen t  
o f  t he  r u r a l  I l l i n o i s  d i s t r i c t s  used a  two b l ock  schedule, 13 percen t  a  
t h r e e  b l o c k  schedule, 29 percen t  a  f o u r  b l ock  schedule,  and 33 percen t  
a  f i v e  b l ock  schedule. F i gu re  6 . 1  g r a p h i c a l l y  p resen ts  t h r e e  example 
b l ock  r a t e  p r i c i n g  schemes r e p o r t e d  by I 1  1  i n o i s  r u r a l  wa te r  systems. 
The minimum charges f o r  t h e  t h r e e  example r a t e  schedules a re  $12.00, 
$8.50, and $7.00 w i t h  t h e  f i r s t  two e n t i t l i n g  users  t o  1,000 g a l l o n s  
o f  water  p e r  month and t h e  l a t t e r  schedule e n t i t l i n g  users  t o  2,000 
ga l l ons .  The second b locks  f o r  these schedules a re  2,000 ga l l ons ,  4,000 
ga l  1  ons , and 1,000 ga l  1  ons r e s p e c t i v e l y .  
About one f o u r t h  o f  t h e  r u r a l  system r a t e  schedules r epo r t ed  had 
a  4,000 g a l l o n  second b l ock  and one f o u r t h  had a  1,000 g a l l o n  second b l ock .  
The average r a t e  f o r  t h e  second b l ock  f o r  systems e n t i t l i n g  1,000 g a l l o n s  
w i t h  the minimum charge was $3.78 pe r  1,000 g a l l o n s .  For  a l l  systems 
F igu re  6.1 
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r e p o r t i n g ,  t h e  average r a t e  f o r  t he  second b lock  was $3.70 pe r  1,000 
g a l l o n s  o f  water.  From a u s e r ' s  perspec t i ve ,  t he  r a t e  schedule 
t r aces  t h e  wate r  supply  faced i n  rnaking consurr~ption choices. For  
example, cons ide r i ng  t he  f i r s t  schedule i n  F igu re  6.1, i f  a consumer 
were t o  purchase 4,500 g a l l o n s  o f  water ,  t h e  marg ina l  charge o r  p r i c e  
f o r  t he  l a s t  1,000 g a l l o n s  i s  $4.50. By choosing t o  consume 5,500 
g a l l o n s  r a t h e r  than  4,500, t he  marg ina l  p r i c e  dec l i nes  t o  $4.00 per  
1,000 ga l l ons .  I n  genera l ,  t he  two-par t  p r i c i n g  s t r u c t u r e  r e s u l t s  i n  
lower  marg ina l  and average p r i c e s  as water  use increases.  
For t h e  27 r u r a l  wa te r  systems i n  I l l i n o i s  w i t h  a thousand 
g a l l o n s  o f  wa te r  assoc ia ted  w i t h  t he  minimum charge, t h e  average p r i c e  
per  1,000 g a l l o n s  i s  presented i n  Table 6.1 f o r  month ly  consumption 
l e v e l s  o f  1,000, 2,000, 4,000, 6,000, and 8,000 ga l l ons .  For t he  27 
d i s t r i c t s  i n  t h i s  sample, t h e  average p r i c e  p e r  1,000 g a l l o n s  dec l i nes  
f rom $10.24 t o  $4.05. As t he  minimum charge i s  spread over  more ga l l ons ,  
Average P r i c e  P P ~  1,000 Gal lons o f  Water 
by Number o f  Users i n  D i s t r i c t *  
Number of Average Average P r i c e  Per 1,000 Gal l o n s  For Number of 
Customers 2,000 Gal. 4,000 Gal. 6,000 Gal.  8,000 Gal. D i s t r i c t s  Charge 
Less than  199 $7.65 $5.77 
800 and More 10.13 
F u l l  Sample 10.24 7.13 5.19 4.43 4.05 2 7 
* Average f o r  27 d i s t r i c t s  w i t h  1,000 g a l l o n  minimums. 
the  r e d u c t i o n  i n  t h e  average p e r  u n i t  p r i c e  becomes sma l le r .  Average p r i c e s  
are a l s o  presented by s i z e  o f  water  d i s t r i c t  rr~easured by number o f  users.  
Except f o r  t he  800 and more category,  average per  u n i t  p r i c e  increases as 
